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0J *es * 

[oooi] M^iig 

[0002] 

^8^^5^<T)lt3g* s *5FWl2003-22821^t«i3j:t^#|B2003-22822^ 
[0004] Lj&»U£#e>, "tL^^^tt, -7^V^^c-<n^>^-Yh^b#)^^^5^ 

2 

[0005] £fc, #0fl2OO3- 18781 ^WmtmM9.X^EX,^mm^^tm^- 
^*^^^^$-frS(l)^S/^^^S<fT^«fcfe^^^t 

(Dft^iLT, Sr^Ca^^^fcy^^^^M^, ^rOm^tLTtt(L 
a,Sr) MnO , (La, Ca) MnO % (La, Sr) (Mn Fe ) O ftHtf^f h 

1-5 3 1-S 3 1-S y 1-y 3 

2 3 2 3 

ttm<kmmmt$inx\< >*>„ 

[0006] ^,#^¥8 -41674 ^-^(dfi, (La Sr )MnO (ffib, 0. 1^x1^0. 4 

1— xl xl 3 



EXPRESS MAIL LABEL 
NO.: EV 480 463 178 US 



[0007] #W^8-180886^«KC1«, Q%mtnMKb<Dm^vhyT%mt&tt1£ , J 

&fa±£^&~ttfxzz)b^^ffl^tfte£tix\,^ 0 ^xmm^tix^^^mu 

WteSr*mM£ J &fc.7>?>-^>jf-t4bXfoZ> 0 
[0008] £P>K, #M2000-44245^«tc:{i, £3lLffi£«#®0>fflKCa:i8«fctf/*;fc 

[0009] Htfc, #M2003-173801^<k#^te, iMttffWSH^fc^t, TO 

1 — x x 2— 6 

*m-yz>z.ktmm&hx\ ^ D 
[ooio] La»ufc&*e>, rtL^^sw jz:*>o-ot>, *»w#e>o*p5iB9T?tt, mmn&fr 

[0011] #M2002-134132^#{at, ^>-#V£^£r^n:/x;^hM^» 

JSiStfcas&v ^ft? K^M^-&2)^^i50o°cmitw^?M^^-efe 0 f Co r 

(Dtzj&i mmn^^xmnm^un^^^^m^mm-t^t^m^ 

[0012] ^^<^-^^>^tP^ny^^hM^k#ld^^S^ 



3 

[0013] iot, *mwn, ttitj^m, m^mzmnfrmfcmimwmnmm^mmtt 
[0014] ^eu-c, *mw^£z>mnnmi. mnmt, ^nmt. mnrnt^p^thm^. 

[ooi5] miM, wM?^<Dmfcmmmmnnm,<Dmm : &^mx*foz> 0 

m4k<DmK&iimm6-t>mrtb*ixtez> 0 ^m^nvfKD^u^w^m^ 

[04]f4 % |§l3<Z5«it^*5V>-C, ^MlJMH^S5^m^ (5a, 5b) {C<fc<9#/&b 

mttmmmfcmimmMnmmcDifcxmxfoZe 
tmfcmkmmnmm<Dm*mxhz> 0 
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[0016] ®jmMmm&mm>m&mm 

1/20 +2e"-»0 2_ (1) 

2 

H +0 2_ ^H 0 + 2e" (2) 

2 2 

CO + 0 2_ ^CO +2e~ (3) 

2 

[0017] m2& y ^mM^x^mi^m^mmnmm<^m^m^mi-u^mmmxh^ 

t&ffiyLtz.m*m&tt'tZo m2(cfcoTtt. ^mm^nrnk, mmmk^mz. 
, ^%m<D~mmk\.x(D^%mmm^m^wtnh^ ^mmmk, mnm 

i^m^mMmnmmn.mnm^-mmk^x^mmimm^m^mnhth 
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[0019] . *fc, *wM<Dm<Df&$ii,\,mmz£n^ m^^^xo^ ^mwKxzm 
[0020] . ^mmmmmm^M^ u±<7m&^mm&^t>ttmmmm£ 

[0021] ^w^fcoTti, mnm^-tzmo. w»i©giBi^it5^y^©^ 

[0022] ^o-c, ^^(^-r5.^-em^M^i^tt^T^5#^{ci{i, ^<7)®fi?fC<» 
,m^s^^MMij^®^*5^s-^^>cD^^rattiosfi%*^M^0* 

[0023] «MsHS£, «««to|IO^#7LStS*Si9;fte>tb-CJfcS»^^li, rtf>#?LK 

0. 6~3. 5fi*%JW*lX, «t«9^*b<t*0. 9~3Sft%-C*>5„ #3SIHtf> 

[0024] ^*5. *»w^*5v^-c, r^n^-rsso, mnmmvmmiz.&rtz^jf^' 



[0025] *mwiz$s\,^xn, -biBwiio, mnm^mi-%m^$o\,^x, m^mm^mm^ 

^ts'^y r ^^hmmi\im^b^<Dmm(Dm(Dm^^wci,x<^h(Dt^x. 
ibthztK ~<D$:wtm$;mw-rz>~tx\ m^m^ ^c-y— 
mxTb&m&mw-fz . ^t>m^m^mtitcm^m^mmm-mm^mm,x 
tfc 0 ^(D^jf^m*mm-tz^tx\ fkwmmkimxmnmmm^xzz 
m&\tfet^v&£^i>K ^n^x^x^mMm^ti^^t^m^fDm^ 
&&'<fruTjk(Dm'oxibz> 0 -r mw&t, ^in\z.m^m<D^-m\^\^x-^ 

[0026] ^isgmc&v ^^-^-rsis^ mmmm<Dmm~&tfZ)^>jf^m<Dm 

xhz 0 wt, ^tf^m<Dmffl<7>fribcDM:&&)^®L**5#>x, ^w^zmfc 
mikmmnmm*M&-tz>wm^\<^x, mm\mw-tz> 0 

[0027] mMm 

*mwiz£;\,^x, nMmte. ^xmm4^(o 2 ~)(Dm^^m^^u 

^fcterssz/Yszj^ ^c^wr^ia^-&^v J ^='^T^rYszj 

[0028] *|§BJ^f^bV^il(^J;tb(i\ SSZ^*3ft5^^T<D@^S, ScYSZ{Cjo 
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t££ftJh£*5fc«>f^ CeO ,SmO,GdO,YbO,GdO,ErO,NdO, 

2 2 3 23 23 23 23 23 

EuO.EyO JmO.PrO.LaO *3i:t5Bi O fabteZm^m^tl&'Pte 

23 23 23 23 23 23 

^^^"Ttg^-rsfcfe^, Bi o , ai o , sio fctfS:ayjnL-n>j:v\, 

2 3 2 3 2 

[0029] ^ *#gp^o^bv^«i^j;tb{€, masses mmmw<Dmmffiizm^x. -t 

(D3te^J|ffe^(753%#^3 /i m^il?, 7^o97%^20/z mJ^T^fcS^Jg^^Sr 

[0030] r^r% mnmm<DmMnmm<Dfam%L&kn, y?—*h!)y?mtt»bMitt 

c i 

G 

N = (n + l/2n)/(S/m 2 ) 

G c i 

G 

G G 

So 

[0031] ££>^ #38Wfc:*3V^C; «^«(Z)^^J|a^03%^i{i, ^^h^&TClOO 

mu 97%^tt97#B^tasi-s*ft^s:te-r„ 
[0032] *mn\z.i$^x, mmm^^mmmm\^t\^ ^matmmn^nmt^ 

2 

X10" 9 ms" 1 Pa" 1 -efc5IiiW^U, «fc9»*b<ttQ^2. 8 X 10 _1 °ms" 1 Pa" 1 -C 

[0033] *lsw^c:j3v^■rs«?s<^>lS$^ias:»:^i^'rJ:v^^^ iOj« m~iooMmgs*s 

[0034] *|g0J^J:-5«^®f±, ^^^TioiT^/^fciti^yhyTSrH^^-frfcv?/^^ 
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ttDWMA^s BETffi^O. 5~20m 2 g _1 -C\ 1&mWiikVX 3%&&0. 1 n mU±- 
, mJ^T-C, fcitW^H^^O. 3~1 jum^S^IJ^IL^m" 

LD-20oo^fflv^-cSlJ^bT#^tt^^^i-efo5o £<bt-> w-^U^^tu.^^u 
[0035] mmm<Di^mmi^Km^n^^K mmm^mti. &=**hxibz>k\,^M& 

wmmRfemm^yhVT&m&ttitit/te-T (ysz) j&^&sss:, tx^xm 
[0038] $e>^, *mw<D%\\<D%- ^uv ^^.ttu^ ®^fm^£K^H«^#tf&£ 

[0039] ^^{C, *»WOSUO»*U ^«{-<fctbte\ ««?KliSSZ/YSZ^>fl|^lt^ 
^cfc^-CJbo-Ob^V^ flRHT, «#SC<7>£Stffifl!J«:SSZ/YSZ=3/'l£U ^ 

/5 i ^5(SfMiJ{-r6]*^oTSSZyYSZ = 3/ / l, SSZ/YSZ= 1/3, SSZ/YSZ= 
3/lir^b$-fr-C^J:V\ SSZ/YSZ = 3/l£fi, 5^3=7* fcHSS 

3;h^*#>^7£>f^yT©^l'Jfc£^U 0!|^{^88molZrO -9Sc O -3Y O 

2 2 3 2 3 

[0040] 
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[oo4i] *&w\z.*5\,^x&fmt*. &fj:<kh^tf^*^t£^y*#^bmmfcVo&'a 
A,xtf:z>h<DxhZ) 0 *mw(D%-^L-\,mmz£ti&, ^<D^n.mn, (La a ) m 

1 — x x y 

nO AfiCa^fcteSr&SEU xfiO. 15^x^0. 3=Sr, yfiO. 97^y^l^ 

3 

&-fz>h<DXh%) xm^MT^^^-r^hxh^> 0 
[oo42] *^w<Dmm^\,mm^£htf^ ^%m^ta-i^nm%nmt, -^i/u^m^x* 

bV^ItbTfi, Mx.it, (La A) (Mn Ni ) O (^T\ AteCa£fcl±Sr£^L 

1— x x y 1— z z 3 

,0. 15^x^0. 3, 0. 97^y^l, 0. 02^z^0. lO^Y^-T^) 

[0043] ^0^(D$f^LV^fii^^j;tt{^, ^tf^b^y^&^tt^tizfxz^hmmik 
V0(Dmj&tL,Xl-i, (Ln A ) (Mn Ni ) O (^T? > LnteSc, Y, La, Ce, Pr, 

1— x x y 1— z z 3 

Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, *5j;t>Xu^^^5^^il{^ 
tt51@^ctt2^^Ji^U AfiCa^fcfiSr^L, 0. 15^x^0. 3,0. 97^y 
^1,0. 02^z^0. lO&m&1~&i><7)X$bZ>)XtbZ>Z.tfr£.'0ftitV^\ z^0. 02^ 

z^o. io<Dmm^hz>~kx\ mMco^mm<. ^y^4hmm^<D^^f 
o. 3*mtc^kx\ ^m^m^-mm^m^u ^tdmrn^^^m^^c^ 

^m^<Dh<v<D£7£mmT^z^k&mmz.ffi±x%z(DX\ ^\xh^> 0 
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[0044] &m.m*mf&~tz>. mm^^mm^^-r^m^tvxit, ^&<h>^=*= 

, ^3~T£^tP^M9£bTf2SSZ, ScYSZ, *3«ttArsz^J:«3^*uv\ 
[0045] ^^UT^SSZ{-fcft^^^T^@^atUr«3~12mol%^ffl^$f 

*LV\ *fc, ScYSZ}C*3t-t5^^v ? Ti-r^hyTO-^f+|a^a{43~12mol%0 
$eIS#W*UV\, £tb^, YSZ^^5-<^hyTc7)|a^a{i3~12mol%COtEffl-C 

> ©#t-§^^So &tt. SSZjoiT^ScYSZ^fi, ^?>^CeO % Sm O , Gd O 

2 2 3 2 

Yb O ioJ;t>*Er O frbmtftl&'Pte<bh— m(DmfcW5mo\%UTmM£ 

3, 2 3, 2 3 

[0046] ^fc, ^«^^^^*^^*m^^S^b^<tUTiry^A^«« 
iUTfi, — J&5£(CeO ) Q O ) (ffiU JfiSm, Gd, Y<7)V v-f tL£>— 0 

2 1-2X1 2 3 XI 

. 05^X1^0. 15)^£*L3tOT£>5 0 rcD^^fi, j^t^W, 

[0047] ££>^ ^M^^*5tt?)^»-r^-^fl:'l4^^-rs^b^-efes^^^^--h^ 

mikWltVXte, — fl£5£La D Ga E O *fcf 3La D Ga E L O ({fib, 

1 — a a 1-b b 3 1— a a 1— b — c b c 3 

DteSr, Ca, Ba©l@*/c{42«^±, EfiMg % Al % In(7)l®^fc{±2TO_h % U2C 
o N F e> Ni, Cr(7)l^fc«2^Jb^-r)^^5^^^W*U<ffiV^tL5 0 

[0048] 
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[0049] *mw<Dt&-£.i,\,mm^£M. mnmiz, mit-y^t, is^-Tt&m&z 

[0050] ##w<W*Lv^«i;ijLh,tf , M-^ut, g^ffc-^/i^, WJ V^&mm 
SK, iR«^te<-r5-t^-e#s^^-efcs 0 Nio/Yszojtwssit-eso/s 

[0051] ^mm(D^^mm^xtit£, mw&<o$mtLx* nio/ssz, Nio/#^> 

^A^@^^-frfc^^^T(WT, NiO/CSZkm1-)&mfZ>^k&X$Z>o SSZ 
itJYSZO^^flij-efcs- 1*^, YSZ0>#jW*Jt5tfS, CSZ«YSZJ;>9$5>^ 
5£fl5-C*>!9* ioT^Xhc7)^^*^{iNiO/CSZ^^$f^LV\ /«c*3 % NiO/CS 

z^cl^v^rt>@^^«^«^^^^#lSMTt-fev^rf±Ni/cszi!^ 

[0052] TO^(Oj^^-»Mfe{i> NiO/SSZ4oJ;^NiO/YSZ^<t^MW^f^ 

[0053] mm^*^kmntfxk<Dfcfo&®m£<ftfritz>tz.m^ mmntmnm 

[0054] ^mig^i^ 

1/20 + 2e~-*0 2_ 

2 

WSJcSSrffiit-r5fc«)tc % 3g$Stflit«IHti:<Z>IHJK:, ^<BlJ««RJES8«rt9:»tSr 
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[0055] *|SWfC*3V^ ^MtlJm^^gtt^*-^'^-> / #m't4^ l ^v^'<^^^bV\ 

[0056] &s ±.(Dm&frh, #3&IH<Z># *LV ^^{^itt«\ £$tffl«ISK/&Ji<£>$f *Ll ^ 
WI-tUT, LaAMnO (^"C, AttCa^«SrT?*>5) -C^^nS^^^^^ 

3 

ft (La Ax) MnO fc*fBUt»£\ x, y^ffttO. 15^x^0. 3, 0. 97^y^l 

l-x y 3 



[0057] ^P^^$f*UV^fli^^CJ;tL{^ N ^©7^^^t-fh('ll, Sr^fcfiCa^P 
jet, Ce, Sm, Gd, Pr, Nd, Co, AL Fe, Cr x Ni#£|l^£i3rfckc^T?£>o-Ob& 
V \ Ni&H^-frfc (La, A) (Mn, Ni) O TSt£;fr5iaj&<7>bc75ra:La Zr O 

3 2 2 
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[0058] ^BJ^*5tt?)^^ijm^H/S®(7)SSZ{'{i, £<bl-CeO ,SmO,GdO,Bi 

2 2 3 2 3 

O m^5mol%^Tm^m^^XhXh\ 2»£Ui|g^£-ti:-ObJ;V\ ) Ztb 

2 3 

12 mol%@S-C^ 0 

[0059] tm^o^lv ^^-J^tf, ^Mmm^s^Stt, T^^^-r^ht, S 

SZi, — ^^(CeO ) (BO) (^"C\ BttSm, Gd, Y(DV vf *L7^£ftL, X 

2 1-2X 2 3 X 

{20. 05^X^0. 15&mtctt<DXfoZ)Xm£thZ±})VJ±mkV0tfri%-- 
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[0060] *mw<D%i<Dit{--£^ ^mm^xn^, ^mmm^m -^^v^u^ 

[0061] r ~T\ -x-^V^it^-^^^tf^o^^^hM^^fi, £f *u<te, (L ni 
A ) (Mn Ni ) O (5£4\ Ln{2, Sc, Y, La, Ce, Pr, Nd, Pm, Sm, Eu, Gd, 

—x x y 1— z z 3 

Tb, Dy, Ho, Er, Tm, Yb, :&J;t5Lu/^&3i£^^fW5V ^"fixj^llI^fcH^ 
^IJ^iiCD^CQSr^U Ate, Ca^cteSr^^tl^^U xfiO. 15^x^0. 3?:, 
yfiO. 97^y;Sl£, ^bTzfiO. 02^z^0. 10^J£^3t><DTfc5)-e:S£;ft5 

[0062] ;£fc, ^^T^t^m^tn, £f *L<te, *#^T£@^£-frfc^^T 

[0063] iry>Ag^#5m, £fSL.<f4, it(CeO ) GO) (r^C, Jfi, Sm 

2 1-2X1 2 3 XI 

, Gd, ^TcteY^U XlttO. 05^X1^0. 15^m^^h(DX^) XM£foZ)*> 

[0064] ^(Dnm^m^x, ^jj^h^y^fv^tx^y^^ymmtmv), Q^mm 

[0065] £fb(-, *^P^^lJ<75^LVNS#^J;n«\ £^flUJtf> 
[0066] ^H^CI&V NT, I-©K4, 

[0067] rr-e, ®^mt££#^«'fb^m, m,^mm&%^mfcmkmmnm 
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mnm^^t^m-r^>h, (La A ) MnO C^-C, AteCa;i;fc}iSr&*L, 

1-x x y 3 

x{3:0. 15^x^0. 3^yte0. 97^y^ l^Y^^fS) -e^$n57^^^^-f 
h^J:(9^LV\ ^fc, i©7^vy^t -YMCtt, Ce, Sm, P r> Nd, Co, Al, F 

V\ Ni^@^$^fcb^<tLT», (La A) (Mn Ni )0 (ffib, A=Ca*fc{iS 

1— x x y 1—2 z 3 

r©V^fW\ 0. 15^x^0. 3,0. 97^y^l,0. 02^z^0. lO-CfcS&^riW 
*Ll\ 

[0068] */c, ^-(o^^fetts^m^^m^w-rs^b^iL-rd, gtsi-f^^ 

^J^LT^, SSZ, ScYSZ, YSZ, iry^A^^MK 'pt^khv^^kJfVi?^ 
k^X$Z> 0 

[0069] m~ (Dmt\^X<DSSZi^n^^^T<DmMMtVXn3--12mol%(Dmm^ 
$f*LV\ l£fc, fR— (DmtVX<DScYSZ^&VZ*Z>>'i?Tb4ybVT(D&nmB 
»fi3~12mol%C0^ia^^bV\ fg— (^Jg<tbT#SU^YSZ^:fott5 

JybVT<7)mMAn3~~12mo\%(DmmXhZ> 0 ^t>^T^ti^yhVT(DmM& 
^i§^(c:^5t^f B tB^3i^ B ^^M^^^Lm*^^*tt« 

T-rs^t, x^^r, ^yhVTte7g,mtmmxmmm^*^mmmm<tt 
k^^xmfe^zcotenmtftxfo^fzib, 'gm^-z>&m$foz> 0 ssz&j; 

iFScYSZWi, ££>l-CeO , Sm O , Gd O YbO iSXXMr O frbm&tl&P 

2 23 2 3, 2 3, 23 

[0070] ^-CDmkL-XWJV^mmfcyokVXte, -f&5£(CeO ) QO) 

2 1-2X1 2 3 XI 

({fiL,J«Sm, Gd, Y<£>Vvr*l^— «, 0. 05^X1^0. 15)-«$tLSt>«7>t?fe 
[0071] $e>{C, m—<OMkVX<D9>'*l'tfl'—b&mk ! fokl,Xi-£* — ASiQLa D Ga 

1— a a 1— b 

E O -ttcteLa D Ga E L O ({fib, DteSr, Ca, Ba<E>m£;fc«:2«£JL_b % 
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[0072] ^-c7)ei:LT$f^uv^m^•#«^±^ ; fr-r6^^i^*^>'^m^4^ 



[0073] ^>^<^m*-r^-^*tt^^TL % WlfK^^^^OJKtfeSr 

[0074] cr-e, ^*<«>ift*>r^->^»«ttSr*rt-*-^As#*uv ©«t? 

JHBTLSttO. 1-10 At m'^W*L<> ^RI*I43~40%^*U<, /?^Ji5~50 M 

[0075] r^jiai-fc^-c, ^-(Dmtvxte, ±mm&frbmm4*>'mmmm<fr<> 
-*>-#>im-<Dm ^x^txm^m ^m^-mmm^m^. %-<om tmm 



16 



[0076] ^<Dmm^$s\, m-(DmtL>x<D^ ssz N iszwjvjx'S&fflktioiit. 
(Dmxm,wisfcb<Dkmu<Di><Dx*h'ox£\<\ *yt, scysz*^— (Dm^titm 

Ttf>Jfc^LTf±20mol%^_haW£U \ X#:/i/T^&1-^5£^;tfV<D^ 
^WJ^IJ^«^)^:^/jN$<^^fe-efc5 0 ScYSZ^tt^-CeO , Sm O 

2 2 

, Gd O YbO teXtfEr O frbmtftlZ>'Pt£<bh— @CO^b#3^5mol%J^T 

3 2 3. 2 3. 2 3 

[0077] ^ot, *|g0^(D^m^Jm^S^S^-S^^^?)^ib-c, 

Wi~<Dm* 1 , ?>'?>'te£^/<^hz^tt^vy r x%^bmmikyoxh^x. mm 
tcte4vhVT&mM^tcis^~Tt(D?&^mx3b<?x. mm^tzmm^i^v-r 
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[0078] £bttmw<D&'£v\,mmz.£tu*, ^mMmmKitm^-m^h^mm^ 
&m~tz>iffliL<Dmd3kfr\ di>d2>d3(Dm&%ffitc-fh<D-ehz>^ki)K mtiwvk 
[oo79] ^ ^mmmnco^^mm^M, ^mmm^m^~m^h^m 

[0080] u=fc, m-(Dmt, m~<vm<vm£i$mmk7££ftx^^\ &*v<fem-<Dm 
[0081] mimm 

[0082] $fe^^0^(D$f*Uv^li#^in^ % ^TLM^^i-MiJ^*®^^^^^^ 

^v^o^^rs^o. 6-3. 5mm%x^^t^m^.v<, ^m^<no. 9-3 
[oo83] ifmmK^ »^--^>-^v^^t!($tL5^i^w^j-r«» 

£lv\ $e>^ ^mmns \^t)^m^^m!K^(Dm^h^m.m^3^3o 

%-e^T5^t^*L< s *«ix^^r-r§|H?L(7)^(iO. 05—2// m^S^f^bV^ 

0 h jj*tmfmmfrhnnm.nm\z.mm^m^. mnmm^mmm 
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[0084] *#W0>#*LV*M*fc.Mxtf, ««SC^^ri-5^l®^ali:, f^»W^ 
^S#?LKg^^-r5^^ a 2ir s mi&mi>^~tZ>&ffi.ma3b&. al<a2<a3<7> 

[0085] *mw(Dfrikv\,mmc£ti\-£. ^nmm*mi$-t : 5^= i ~T*^tri&^mm 

^mmm^^W%-iz^<, ssz, ScYSZ, ^OTszaw^bv^wtbT 

me>ssz, scysz, ^ctOTszfi, ^nmm^^ti^mwi± 
[0086] mmmmm^m 

[0087] ^mm^^^X, WiliRftitLTii, ^^te^m^^m^ 

^<D#'l4^^naNio/ssz*fcl^±Ni / /ssz^w*b<fflv^btL5o -w-c, mo 

tt^#fflMT^5c$tLTNii^^^3MiJM^^(4Ni/SSZ^S 0 
[0088] ^P^<7)$f^bV^^(^j;tb^^, NiO/SSZc7)it^{i, fi^tt-C10/90~50/ 

[0089] ^fc, rt7)^m««ffiS^e^t#^5SSZ(-^^^^^T(7)|l^*ib-C« 

Z.bfcX%Z>tz)sb&lkVb\ wCOSSZf*. $bf-CeO , Sm O , Gd O , Bi O 

2 2 3 2 3 2 3 

[0090] *mw<D&-g.v\,mmz£riit, mmummRjtmtvx, motsszt^])^^ 
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m^wwr^mmit-^m-^u^^hf-m (sir, Nio/ssz/-ty?j*M4tw 
&m<, m^-mmmm^^^m^^^o Nionmn^^mnrxm^ 

{i,iry^^^m««-efctb^S<#^|5S^tt^V^S > -^(CeO ) 

2 1 — 2 

(B O ) ('^-e, BttSm, Gd N ^fcteYcDl/vfH/^-- «£r^U XJ20. 05 ^X^ 

X 2 3 X 

o. i5*mtci-k(D-etbz>)-em£3riz>h<7>j)K m^^mm4±^mmvk*mm.xz, u 

^bv\, 

[009 1] 

[0092] T^^n^M*. It^M^fcSfcfeia^^b^^®^^^ 

iSilBlSltOlIt^ #*iti®«£tf>**V «Srfls»-?#3£V ^*&*e>Ca«r@»$ 
-ttS^riW £bv \ 

[0093] 4^*— IC/BV ^ftZCa&mM£tt<7^*^?ti^h<Dmt£Ate&t< N 

faif > m j F*«tt^^<^6^\ w^^^^T-rs^^en^fcs^^^, io~ 

40mol%M^W*bV \ 
[0094] *mW(Dm^\,mm^M^^Umt4^?-^*??-<Dm^ (La Ax) 

1-x y 

MnO AfiSr^/cfiCa^b, x{iO. 15^x^0. yteO. 97^y^l£ 

3 

hz> 0 -zx% mw^v^-bmt\x, ^y^-bm^nmt^^M^m^^ 
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[0095] **5 % @^^^B^«mo^^ s ™^^#'a-efi> ^^-=^^-£r 
[0096] m^miy.mmmumM.(pm\^m 
mx$z 0 

[0097] £i\ 3£Wfcbtez>Qn.mmtt. mnx^^<th^^^u^y f ^ 

U»*fe-C/»U 300~500 o Cmm<DUmX'<4^-*m£lstc&. 1400-1 

5oox:umxm^n^\ m^mx^jim^n.m(D%w^m^ 0 m^mtv 

[0098] g^-c, mbfrtz.^%m3mfc<Dmm\^ ^.%mmm^m. mmm. >rv*— = 
mmm^m-r^ 0 ^nhfDmmmm^mtvx^ mmm^*h<Dm 
m^mtisXte, wM^Mt^^'-mmx^j-^mv, 
-(D^y - ^ [z.m.mx^xwmi^-t^'T^y tv^?£ , *^y - «t o Uttft 

SWlcix-h^bfct^^-fe'^S^Ifi^f+ftS^— hgStfSfefcifSrSSrfS^as 

ix, ^^—^^^—^xi^mnm^^^xn^^^^^^mx^^v 

[0099] ilE^^^i^^^tufc-fe:^^, 300~500°CM(^?M-Cv^^^-^^ 

*bfcSK ^^^fW9{&v^as-c\ i3oo~i5oo°cgs?>f5iatf>?M-e*ji 
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[oioo] ^ ^«^#£<D«j&t> pifig-efc5^\ ^^^^^Mo^(ite^> 

[0101] ^Bj^Tonis^^i^Pifi^iftB^-r^^, ^m^tihmmm^m^ 
n^h<^xn^\ 

[0102] MMWmm^<Dte&KL&M7£ 

c i 

G 

N = (n + l/2n) / (A/m 2 ) 

G c i 

mte^M<D{%mx&Z> 0 l/N ^liB^^wd&feSBSafCfcSd^, I&^ffi 

G 

©8^ttR*aMS«tt2/V"(7cN ), iE^^-ia^-rSi:l/V"N t?#btb5o 

G G 

zw&xhmmmmzfttimmvm^k&tevxwmvti. 

[0103] gzMil^M 

l§®IS;^Bu^^MK^f*l^§P{-^*^>^b, S^rt«B*»e>o. IMPa© 

[0104] 
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ftmztitcmm mwm^mm 1 50cm 2 ) ^jev ^xmw§mL&n^tc 0 

M-:(H + 11%H O) :N = 1:2 

2 2 2 

^M:Air 
3§«MS:800°C 
^;^^;S:0. 3Acm~ 2 

[0105] 

mtmmMmtm-^Txiooomr^^tc.^ mmmm^0Acm~ 2 ^nf 

tcVtMxmiU.1zXUl£*Tif±& , l¥^800°C«#MblWl#(D^#-Tr500H#^ 
^L^c 0 l?S«^SSrOAcm" 2 ^Tlf tzLWMxmMl£X1%.m$:Tlf fcM, 800 
°C^-C#?UL|p|«l^#-e500NFrHW^Ufc o r<DJ:5^t-^'l'^^2(Hl^tf^ 
ff2000H#^»B^^^Ufc o 
[0106] «figW^ffi<DMgfe^Jr 

tUto 

^JP3i®ff :15kW 
,TOm»fE*:50nA 

5>ff^:MnKaM(2. 103 A) 
[0107] g£E&^ 

m^-^^nvxhu-^ti 0 &ftrt&*htz.7j^j>>*m&m&\^rtxzm 

[0108] &ffl?L££ 
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m^(Dh<Dttim<D§:£l)mJl&tl,XWm-tZ>o £fc, mH&&0. l~10,imm 

[0109] mmMAiiWMmtfssz^tezmnmfrxfozmwwM 
mmMAi-i 

Qum&, La sr Mno mf&xmznzsr&mMzitt'T^^^jf-}-^ b 

0. 75 0. 25 3 

[ono] (2)^^mmmRitm<Di^m 

QM,mmUfcfcMtl,X, La Sr Mn Ni O /90mol%ZrO -lOmo 

0. 75 0. 25 0. 95 0. 05 3 2 

l%Sc O = 50/50£J^fc o La, Sr, Mn N Ni, Zr, t5£XfSc<7)&* Wfft^^Tk 

2 3 

^j(y^t^^ir^^-w-h) lm^^^^bfc^, -b-^mwvx^v-^mm: 

Lfc 0 '<7?^y-Mttl00mPas-efco/c 0 ^X^y-Sr, ±fe^^^f$:(^ 
tl5mm, ^Jffl. 5mm, W^400mm) Jbt-^y— =i-bfeXl&mistcmzi4 
00°CXm^^:tz o m$te20u m-Cfoofc 0 
[0111] (3)«H¥fC<DX^I-f£®l: 

Sfi¥®tt90mol%ZrO -10mol%Sc O £bfc 0 Zr, Sc<D&* (D^J^Tk^^ 
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n^ommm^. looma^ y<4^-(^^^-^)2 

[0112] (4)S«?Srof^§$ 

PMbfc^y-^«ij«^^e±^, =— Hfe-ctfiiu i4oo°c-c 
[0113] (5)Mmijmte/ss^^y-« 

^MM4®KJ£SJiNiO/90mol%ZrO -10mol%Sc O Ni, ZrioX 

2 2 3 

fliRJCSSOiajGfe^, NiO/90mol%ZrO -10mol%Sc O = 20/80^50/50 

2 2 3 

©28S^ii!Uc TO^i^ttV^tl'bO. 5/xml?fcofCo ;r<E>*&5|a00fi* 
WfcWflii&ttEO**/— 500SSgtf , {^jvmvu-X) 10SS£tf, 

X^yV—ZmWllsfCo ^<D^V—(D^mm0mPasXhotc 0 
[0114] (6)%mm<DX7V—fcM: 

^3(SHi«NiO/90mol%ZrO -10mol%Y O = 70/30<tLfc o Ni % ZrtSXXf 

2 2 3 

smasu, &£T?mt&M(y^?^-txtt*i'--h) "6rm^j(DBP)5m 



25 



*9&SriS£'Ufc3L +^MJI#UT^7y— SrWKbfco 1©^- <£>;f£SW:250mP 
as~Cfcofc 0 
[0115] (7)«MWofNH 

ia^wjmte^s^7y-^^T^7y-^-hfe^J: , 9, mfl?«±^ Nio/90 

mol%ZrO -10mol%Sc O (sp^fiE^Hl) =20/80 (0. 5 u m) N 50/50(0. 5 

2 2 3 

u m) i^ff {4io m m-e^ofco ^(D±^ mnm^v- 

&x7»-=-hmz£vrftmut 0 mm(mf&&)te90»m-eh^tc o 1400 

[0116] (8)^^— n^^— (DfcM: 

4^?—=t*??—<Dm.J&&La Ca CrO „ X-m&frZCa&mM&lttz.?^* 

0. 80 0. 20 3 

^/hjv&j^tvu) issgp, ssjotb^j (y/u\??^"tett$-u—h) iMM&k& 
j&a-utGK +^#u-t*7y— SrSBSSUt, ^x^y-o^iiioomPas-efc 
ofc 0 XTy-^-hfe^D-r^-^^^-^f^u, i4oo°c-e^u^: 0 $5$ 

#£>J?£{240m mt?fcofc 0 

[0117] 

*fi?K^^MS^1360 o C-efc^i:^^tt^^JlirR^^bT, Hi£g&«> 
[0118] ^iife#ilAl-3 

s^K^^as^nssorr^rt^^fi^Mi^^^b-c.^sm^ 

[0119] ^jifeMAl-4 

ffi^fK^^S^U420ri?^r^^^mfiJlil^«I^UT,TOm^ 

[0120] mffiMAl-5 
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mmm<D & i44o°c x*&z>ztsw- nmmm 1 tmm mu-c, 

[0121] ^^|A1-1 



[0122] hb^lAl-2 

«M«^^^n460r^5wi^^(i||^Jl^P1ll^bT,»«?l!l^ 

[0123] mmm2: mmm^sz^t^mxh^mnmm 

^Hfe^lA2-l 

*fl?K<^>la^^90mol%ZrO -10mol%Y O Xh^tHl^n, MMMAl-lt 

2 2 3 

[0124] ^life^lA2-2 

«fi?KC»ia^^90mol%ZrO -10mol%Y O S«?KcDj^^fiS^13 

2 2 3 

5o°c-e^- ^^^-{i^ig^jAi - 1 tmm^x, mwmmzntio 

[0125] ^jife^ilA2-3 

«fi?S^mfi5c^90mol%ZrO -10mol%Y O X&K), ««fKC0^^fiS^13 

2 2 3 

8o°c-efc5rii^teHi£#iJAi - 1 tp^^br , »sm?r#7t 0 

[0126] 3ltfeffi|A2-4 

®fi?fC<D|l/&^90mol%ZrO -10mol%Y O T£>9, mfi¥SC<7>$5/&?£S^14 

2 2 3 

10°C-efc5^^f4^ifeMAl-lt[W]^(-bT, Milt!i^#fc 0 
[0127] 3ljifeffi[A2-5 

®fi¥W<^*a/&^90mol%ZrO -10mol%Y O Xm, ®fi¥fCO£|/&?£g;$U4 

2 2 3 

2o°c-efc5ct^«^^jAi- itmrni^x, mnmm^ntc 0 

[0128] fcbfeffilA2-l 

S^fS©m^^90mol%ZrO -10mol%Y O Xfo<9, mfl¥3C<^/&^^13 

2 2 3 

3ox:xfoz>z.bsxm-znMMAi - ltmm^x, mwmm&mtco 

[0129] J:bifefli|A2-2 
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mft¥lfOM/&^90mol%ZrO -10mol%Y O "CfcO, 14 

2 2 3 

[0130] ^jjfeM3:IS^W^ssZXYSZ^^^g-r^^M@^l 
».MA3-1 

®0WcO|a^^9Omol%ZrO -5mol%Sc O -5mol%Y O Xh^tU^H 

2 2 3 2 3 

[0131] ^ffi^lA3-2 

m^ff^fe*^ 90mol%ZrO -5mol%Sc O -5mol%Y O XfoV^ ttfl?fC 

2 2 3 2 3 

^^?fi^^i35o°c-efc6^ii^^«^M^jAi - itmmizisX, mMmmzn 

[0132] mWM\A3-3 

MMW<Dm^K 90mol%ZrO -5mol%Sc O -5mol%Y O Xfo<0, WMU 

2 2 3 2 3 

[0133] ^jfeMA3-4 

®ft?fftf>iM^ 90mol%ZrO -5mol%Sc O -5mol%Y O XhV, GMfg. 

2 2 3 2 3 

[0134] mmmA3-5 

mM^U^s 90mol%ZrO -5mol%Sc O -5mol%Y O X&*), SftffC 

2 2 3 2 3 

(Dmf&umi>n43o o cxfoz>^tsxm-imMMAi - ltmm^x, mmnmzn 
[0135] &,±(DXv^xmhthtcmnmm^^ *-c, nst^. tfxmn&m. mmnm 
»i] 
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3%m 

(.jum) 


9 7%S 
(#m) 


(urn) 


Mnl 
(wt%) 


(xlO^ms-'Pa 1 ) 


SIKg^JAl-l 


3 


8 


5 


0.9 


3.5 


mmmki-2 


3 


5 


4 


0.3 


25.5 




3 


7 


4.5 


0.6 


12.7 


H«603Al-4 


3 


12 


7.5 


1.5 


3.0 


mmmhi-5 


4 


20 


12 


2.9 


3.7 


Jt«0IAl-l 


1 


4 


2 


0.1 


320 




5 


26 


15 


4.3 


5.5 



[«2] 





(V) 


iooo m?sm 

(V) 


1500 

(V) 


2000 ms& 

(V) 


9OS0IA1-1 


0.67 


0.67 


0.67 


0.67 


Hite^IAl-2 


0.65 


0.65 


0.65 


0.65 


mmw ai-3 


0.66 


0.66 


0.66 


0.66 


I£it608 Al-4 


0.67 


0.67 


0.67 


0.67 


mmw ai-5 


0.66 


0.66 


0.66 


0.66 


Jrbit^J Al-1 


0.45 


0.44 


0.43 


0.42 


J£sgt#|Al-2 


0.64 


0.64 


0.63 


0.62 



[*3] 





3%m 

(>"m) 


9 7%g 
(>um) 




Mnl 
(wt%) 


(xlO^ms-'Pa 1 ) 




3 


13 


7 


1.3 


1.5 


mmmk2-2 


3 


5 


4 


0.5 


3.1 


mmmk2-3 


3 


8 


5 


0.9 


2.2 


nmmk2-i 


4 


16 


9 


2.5 


0.8 


H«f6^A2-5 


5 


20 


12 


4.0 


0.9 


i±igt09A2-l 


2 


4 


2.5 


0.2 


175 


jt«t09A2-2 


5 


28 


17 


5.0 


1.1 



29 





-kit tin /tV 
(V) 


1 nnn ttt 
1UUU ^fraK 

(V) 


(V) 


&UUU tttflHlIX 

(V) 


mmm A2-1 


0.58 


0.58 


0.58 


0.58 


mmm A2-2 


0.57 


0.57 


0.57 


0.57 


mmm A2-3 


0.58 


0.58 


0.58 


0.58 


mmm A2-4 


0.58 


0.58 


0.58 


0.58 


mmm A2-5 


0.57 


0.57 


0.57 


0.57 


\m.m A2-1 


0.42 


0.41 


0.40 


0.39 


Jt«HM A2-2 


0.56 


0.56 


0.55 


0.54 



[*5] 





3%m 

(am) 


9 7%S 
(#m) 


(>um) 


Mn§ 
(wt%) 


(xlO^ms-'Pa 1 ) 




3 


12 


6 


1.1 


0.7 


mmmM-2 


3 


6 


3.5 


0.5 


20 


mmm\3-z 


3 


8 


4.7 


0.9 


3.5 




3 


16 


9 


2.5 


0.7 


mmmM-s 


4 


20 


11 


3.7 


0.6 


Jt^A3-l 


2 


4 


2.3 


0.2 


280 


ttmmM-2 


4 


28 


14 


4.5 


1.1 



«6] 
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(V) 


1000 f%m& 

(V) 


1500 mm'& 
(V) 


2000 
(V) 


fzMffl A3-1 


0.68 


0.68 


0.68 


0.68 


"gMM A3 -2 


0.66 


0.66 


0.66 


0.66 


MSSt/fl A3 -3 


0.67 


0.67 


0.67 


0.67 


mmm A3-4 


0.68 


0.68 


0.68 


0.68 


USte^ A3-5 


0.67 


0.67 


0.67 


0.67 


tbWJA3-l 


0.46 


0.45 


0.44 


0.43 


itmW A3-2 


0.66 


0.66 


0.65 


0.64 



[0136] fi»jA4 : mMWtL-X s £^IHftH::ssza>f>fc3S , ««K-Ysza>b&5g 

^Mf'M^S/fcil-H-x 90mol%ZrO -10mol%Sc O -efeSSSZ^ftSg 

2 2 3 

&;*7y— — Mfe-?J5fcJKLfco r©±t, 90mol%ZrO -10mol%Y O Xfo&YS 

2 2 3 

<£>J¥£}3u 30 ju m(SSZ*»b)5c5a : 15 YSZ3&>P>ft3® : 15 u m) T?fcofc 0 -t 
tb^^fiHig^jAl - 1 ^n^duc ^«^#fc 0 

[0137] mmmpiA—2 

&%MWmBJ&m±.\Z., 90mol%ZrO -10mol%Sc O T?fc5SSZ*»P>^5Jl 

2 2 3 

^7 y — ^ — bmX-f&mVtlo ^<D±^ 90mol%ZrO -10mol%Y O XfoZYS 

2 2 3 

zd^jfcsJBSr^y— =»— i350°cxm^tc o mhtitzmnm 

(Om£ it 30/zm (SSZ>&>S>fc<5S : 1 5 /x YSZ;6^ft£S : 1 5 m m) -Cfco/c 0 -t 

[0138] ^tftfl»lA4-3 

£tUR'Ml3iS/S®-b^ 90mol%ZrO -10mol%Sc O Xfr&SSZfrbtt&m 

2 2 3 

fc^y — =i — Mfc-CJ5&RLfc„ r<75_h^, 90mol%ZrO -10mol%Y O T?fc-5YS 

2 2 3 
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C9/p:£ii % 30 n m(SSZ/^b&3JB : 15 u m, YSZfrbte&M : 15 m) Xfo-otc 0 ^ 

[0139] m-WMAA-A 

^%MMMfcfcM±-\^ 90mol%ZrO -10mol%Sc O Xfc&SSZfrbttM 

2 2 3 

£^y— => — h^-efifeMUfc 0 ^<£>_Bvl, 90mol%ZrO -10mol%Y O "CfoSYS 

2 2 3 

z^^^a^^^y-^-h^-e^Bibfc^, i4i5°c-e^^ufc 0 mhtitcmmn 

(DmZit, 30 Aim(SSZ^^SS:15/zm, YSZ^^S:15Mm) -efeofc D 
ixW^fi^MAl - l^Pil{cL-C, »«^#fc 0 
[0140] mm.MA4-5 

^U»Mfe^£g-U-, 90mol%ZrO -10mol%Sc O Xfo&SSZfrbte&m 

2 2 3 

£x^y — n — hfe^flibfco r<D_b{^ 90mol%ZrO -10mol%Y O Xfo&YS 

2 2 3 

z^^^ss^^u-^-h^-e^mb^, i425r-ej^£-fr/c 0 nhfttzMM 

f©(?$il, 30 /i m(SSZ/^b&3g : 15 m, YSZ/^b#5g : 15ju m) -C$>o/c 0 
^tt^(i^0ijAl- i^P«(cb-C, W©i!i^#fc 0 
[0141] tb$$ffilA4-l 

Q^mMELfoM^A^ 90mol%ZrO -10mol%Sc O Xfo&SSZfrbte&m 

2 2 3 

&^y— =i— hfeXf$WkLtz. 0 r<D_b(C % 90mol%ZrO -10mol%Y O XfoZYS 

2 2 3 

z^^^ss^^y-^-h^-e^bfc^, i330°cT^^L7t o mhtitcmmn 

(Dm^it, 30 ^m(SSZ^j:5i : 15 n m, YSZ/S^ftS/l : 15 m m) -Cfcofc 0 -t 

tisw-temMMAi-ikmmizvT, mnnm*mc 0 

[0142] fcfci$fftlA4-2 

^UJU]®SS/£J1-H-. 90mol%ZrO -10mol%Sc O Xib&SSZfrbteZ)!^ 

2 2 3 

=2 — bfeX*J&mVti 0 ^<D_k^ 90mol%ZrO -10mol%Y O Xfo&YS 

2 2 3 

zfrbtezm**7V-^-hmx*m%L,tc&, i440°c^^^-frfc o nhtitcmm 

Sf<Dj?£ 30 n m (SSZ75>bft5g : 1 5 /i m, YSZ^b&S® : 1 5 p, m) -?fco7t 0 
^rtL^i4^0ijAl-l^l^#{-b-C, ^M^#fc 0 " 

[0143] M±(D£?^xmbthtzMm-mM^\, ^i^t, 3§mf$ifc 
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[*7] 





3%g 
(jura) 


9 7%1 
( /zm) 


(>um) 


Mnm 
(wt%) 


(xlO^ms'Pa 1 ) 


Hite^A4-i 


3 


12 


7 


1.2 


0.6 


H«(g^A4-2 


3 


6 


4 


0.3 


13 


^«E^IA4-3 


3 


9 


5 


0.9 


2.7 




4 


16 


9 


2.6 


0.6 




4 


20 


11 


4.0 


0.7 


tt«t#iA4-l 


2 


3 


2.3 


0.2 


140 


itigt0!lA4-2 


5 


28 


15 


4.7 


1.1 



[*8] 





(V) 


iooo mrsm 

(V) 


1500 US 
(V) 


2000 b$ m& 

(V) 


HJ£#|A4-1 


0.68 


0.68 


0.68 


0.68 


mmm A4-2 


0.67 


0.67 


0.67 


0.67 


mmm A4-3 


0.68 


0.68 


0.68 


0.68 


mmm A4-4 


0.68 


0.68 


0.68 


0.68 


mmm A4-5 


0.67 


0.67 


0.67 


0.67 


tt««A4-l 


0.46 


0.45 


0.44 


0.43 


vmm A4-2 


0.66 


0.65 


0.65 


0.64 



[0144] mm@\A5 ■. mmnti^x, Qm,mMfcYszfrbt£zm , mnmm^sszfrbtezm 

90mol%ZrO -10mol%Y O -e£>5YSZ^b&5jl£r 

2 2 3 

=1— hfe-e^^b/c 0 90mol%ZrO -10mol%Sc O ^SSSZ 

2 2 3 

m^tes 30jum(YSZ^5S:15^m, SSZ/^&5S : 15/z m)-Cfco7i 0 -ttt 
^(iHiS^jAl -lySMSSKLT, ^^m^#7c 0 
[0145] ^MA5-2 
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&&LMWl&fc]&m±l^ 90mol%ZrO -10mol%Y O -C*>5YSZj&^ft5Si£r 

2 2 3 

3— hfe-e^|^U/Co 90mol%ZrO -10mol%Sc O "CfcSSSZ 

2 2 3 

J5£fi, 30/im(YSZd^SS:15/im % SSZd^iSS: 15/z m)-C*>o^o -ttb 

[0146] ^jfe^lA5-3 

^n.mmm&fcm±-^^ 90mol%ZrO -10mol%Y O -Cfc6YSZ/5^^5S^ 

2 2 3 

jx^y— 3— hjfe-?|EftJ8!Lfc„ 90mol%ZrO -10mol%Sc O "C&SSSZ 

2 2 3 

J5£f4, 30Mm(YSZ^^^5S:15//m, SSZi&^&SJB : 15// m)-C*>ofc 0 -ttb 
^«HiSMAl-li:(5|^^L-C, M«^#fc 0 
[0147] ^MlA5-4 

^MlttelSiil:, 90mol%ZrO -10mol%Y O -e*>5YSZd^*5S*- 

2 2 3 

X^y— ^— hfe-CfifeJKU^o -<^-b(-> 90mol%ZrO -10mol%Sc O Xfo&SSZ 

2 2 3 

frbtezm*x7V—=i—hmx*f&mvtc^ i42o°c^$$j&ut, mh^r-mmn^ 

30/zm(YSZ^^2)S:15Mm > SSZa»P>&5®:15/z m)T?£>ofc 0 -tift 

[0148] j|jifeMA5-5 

£SUWWSRjE£Ji-bK:» 90mol%ZrO -10mol%Y O X*tbZ>YSZ7b>ibteZm%: 

2 2 3 

X^y— hST^fl^bfCo rC0_b^, 90mol%ZrO -10mol%Sc O "CfoSSSZ 

2 2 3 

frhttm**?})—^—vmx*mmj-z%k, i430 o c-e^u^c o #^^11511© 

J¥£te, 30^m(YSZ^5i:15/im, SSZfrbttM : 15ju m)-e£>ofc 0 
^{iHJS^jAl-lirl^^J-bT, «MSF«?&Sr#fc„ 
[0149] H;iSflt]A5-l 

^^fllJ«<S5JCSJlJt^, 90mol%ZrO -10mol%Y O -CfeSYSZa^ftSSS: 

2 2 3 

Z3 — h&-e^Mbfc 0 90mol%ZrO -10mol%Sc O T?fc5SSZ 

2 2 3 

d^SSSr^y— htfe-Cfife«Eb^«, 1330°C-e^L/c o ftbftfctttfStO 
J¥£{2, 30Mm(YSZ^)^^5® :15Mm, SSZ/!>^&5J1 : 15 a< m)-C£>ofc 0 -ttt 
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sx^izmMMAi -ltmm^x, ammm&mto 

[0150] fotgff»lA5-2 

Qnmmmfcfcm-tlZ-. 90mol%ZrO -10mol%Y O -Cfc5YSZJ0>£>&5g£ 

2 2 3 

hife-ej&MUfc 0 90mol%ZrO -10mol%Sc O T?fc5SSZ 

2 2 3 

d^b^SgSr^y— h^JMUciL 1450°CT?«Lfc o nbWdmM%<£> 
J?£{3^ 30/im(YSZ^5i:15^m, SSZ*^^5i : 15 /i m) -efeofc 0 

a^tt«^Ai -l^p^b-c, mmnm&nt^ 
[oi5i] j^i^ip^bT^t^tbfc^^-mm^ov , »"C > tfxmtiptm. mmnm. 

[«9] 





3%m 

(>"m) 


9 7%g 
(ura) 




Mn§ 
(wt%) 


(xl0- ,0 ms- 1 Pa-') 




3 


10 


6 


1.0 


1.7 




3 


6 


4 


0.3 


13 


HSS0DA5-3 


3 


8 


5 


0.7 


5.5 




3 


15 


9 


2.1 


1.3 


^«6^iA5-5 


4 


20 


11 


4.0 


1.5 


ittt0JA5-l 


1 


3 


2 


0.2 


260 


i£igt0«A5-2 


4 


27 


15 


4.6 


1.6 



mm 





(V) 


1000 mm& 

(V) 


1500 mm'& 

(V) 


2000 mmik 

(V) 


mmm as-i 


0.67 


0.67 


0.67 


0.67 


mmm A5-2 


0.66 


0.66 


0.66 


0.66 


mmm as- 3 


0.67 


0.67 


0.67 


0.67 


mt&M A5-4 


0.67 


0.67 


0.67 


0.67 


mmm as-5 


0.66 


0.66 


0.66 


0.66 


Jt««A5-l 


0.45 


0.44 


0.43 


0.42 


Jt«0! A5-2 


0.65 


0.65 


0.64 


0.63 
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[0152] mmmAQ-.mmmK E.mmm*m-rz>mnmm 

&m$mm&fcm±-l^ 90mol%ZrO -10mol%Sc O ^fcSSSZ^ib&Sg 

2 2 3 

^^])~ Vm-Q&MJta rcO_h^90mol%ZrO -10mol%Y O ^fcSYSZ 

2 2 3 

frht£Z>m**7})— 3— YmX^m^tz. 0 90mol%ZrO -10mol%Sc O 

2 2 3 

r^ssz^^^ss^^y— ^-hmxtfflm^tzM, i4oo°cr^^b7t 0 #<b*L 

fcS^K^m^tt, 30^m(^MiRlJcDSSZ^^6a:10/zm, YSZ^k&SS : 10 
M m, ^MJSSZ^^^SS :10/im) -Cfcofc 0 ^r^^fiH»!jAl -I^IrHH 
(CUT, ^^-«?&?r#fc 0 
[0153] gliiftflilA6-2 

^URM^K/^JIJ^-. 90mol%ZrO -10mol%Sc O -C£>3SSZ/^ib#5/f 

2 2 3 

Sr^y— =»— h^-CfifeB^bfc 0 3L<7>±{3190mol%ZrO -10mol%Y O "C&SYSZ 

2 2 3 

*»e>**JlSr^y— 3— hfe-e^Ufc 0 £<b^ s 90mol%ZrO -10mol%Sc O 

2 2 3 

^fesssza^&sii&^y— 3— Hfe-efifflKUtaK i360°c-e$i/&Uc o 

fcm^?KC0i?^tt> 30 ax m(^M»SSZ^^^a: 10 ^ YSZ^ftSS : 10 
At m> ^WISSZ^)^^5S : 10/z m) "efcofc 0 ^^^teHJSMAl - li|H# 

[0154] 3ijifefli|A6-3 

£5tf|lJ«^/&)iJb^ 90mol%ZrO -10mol%Sc O -^fo&SSZfrbte&m 

2 2 3 

£x^y — H}£-ej&|gLfc 0 ^(D±^90mol%ZrO -10mol%Y O -C#>5YSZ 

2 2 3 

5^&5Jl£^y— 3— h?^-e^LfCo £<b(-, 90mol%ZrO -10mol%Sc O 

2 2 3 

fci^f^li, 30 u mC^MfilJOSSZ^^SS: 10^ m, YSZ^&3g : 10 
n m, M-MUSSZ^ftSS : 10/i m) Xh^tc 0 ^frJ^telliMAl - l^R^I 

[0155] mWiMA6-4 

QM.MMi(&fcfcm±.^ 90mol%ZrO -10mol%Sc O "Cfc-SSSZ/^bftSJl 

2 2 3 

Sr^y— 3 — h&-ej&BHLfc 0 rO±^90mol%ZrO -10mol%Y O "CfoSYSZ 
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fabftZmZ^V— =»— hfe-C^bfCo 90mol%ZrO -10mol%Sc O 

2 2 3 

fcttfl?«<£>/¥£«:, 30Mm(^ffl!j<Z)SSZ^e>^5S:10/im, YSZ/^ibft3«:10 
K m, M-MJSSZ/^&SS : 10 u m) -^fc^fc ^;ft4^(4ll;&£#!lAl - 1 tl^ti 

[0156] ^jiftffi|A6-5 

^M#J«HS^^-bf-, 90mol%ZrO -10mol%Sc O X&ZSSZfribteZm 

2 2 3 

^X^y— =i — hfe-Cj&flgbfco '(D_b^90mol%ZrO -10mol%Y O T?$>5YSZ 

2 2 3 

J^ftSS^^y-^ — h^-e^c)lib^ 0 £<bf-, 90mol%ZrO -10mol%Sc O 

2 2 3 

x&zsszfrbte%m&*9y-^-hmxj&mvtc&, i440 o cxmmvtc o 

fcmfifSt 30 n m(^«iJ(DSSZ/^ibft3Jg: 10 n m % YSZ/^fb&5S : 10 

U m, MMJSSZ/5^^5S : 10 » m) "e$>o/c 0 ^J^teH5fc#ijAl — l^r[WI^ 

[0157] i:biS$ffilA6-l . 

90mol%ZrO -10mol%Sc O -CfcSSSZ/^&SJl 

2 2 3 

^9V~ =— H£-e/&flHUfc 0 ~(Djh^90mol%ZrO -10mol%Y O "CfcSYSZ 

2 2 3 

^^Si^^y-^-hStMUCo £<biC % 90mol%ZrO -10mol%Sc O 

2 2 3 

*Lfc:«A¥SC0>JS£Wu 30^ m(^£Cffl<G>SSZa»f>ft3S: 10 ju m, YSZfl^ftSJl: 
10 n j»«ijSSZ£>?>ft5Jl : 10 n m) X*fo*z>tz 0 ^tU^ttlliS^JAl - 1£ 

[0158] Jrh^lA6-2 

QM.mmmfcJfcm±.^ y 90mol%ZrO -10mol%Sc O Xfo&SSZfrbteZm 

2 2 3 

^^y— n — hfe-e^)^bfc 0 ^(D_b^90mol%ZrO -10mol%Y O -Cfc^YSZ 

2 2 3 

frhttM^^J— h^-C^bfCo ££>^ 90mol%ZrO -10mol%Sc O 

2 2 3 

xfo%sszfrbt£%m**7V—^~hfexi$mvtcm, \45ox;xm&£tt 0 #e> 

ttfcmfl? KcOj?$fi, 30 n m(£n.m<DSSZfrlbftZ>m : 10 » m, YSZ2»ib&5® : 
10 /x m, ^MiJSSZ£><bft5S : 10 At m) X*fo^fz. 0 ^^^(iHMJAl - It 
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[0159] &,±<D£?^vxmhthtz.mmmm^^^x, #*mtittm. mmmk 
«ii] 





3%m 

(ura) 


9 i%m 


(yum) 


Mnl 
(wt %) 


(xlO^ms-'Pa- 1 ) 


^O60QA6-1 


3 


8 


5 


0.9 


1.1 


HJte«?3A6-2 


3 


5 


4 


0.3 


10.3 


HaiS0HA6-3 


3 


6 


4 


0.6 


2.7 


HM«?!lA6-4 


3 


14 


8 


1.8 


0.9 


HSte^!lA6-5 


3 


20 


11 


3.6 


0.9 


tb«S«a|A6-l 


2 


4 


2.3 


0.2 


130 


jttt0!lA6-2 


4 


27 


15 


4.4 


1.0 



[*12] 





(V) 


1000 mmn 

(V) 


1500 mm'& 

(V) 


2000 mrs& 

(V) 




0.69 


0.69 


0.69 


0.69 


mmm A6-2 


0.67 


0.67 


0.67 


0.67 


mum A6-3 


0.68 


0.68 


0.68 


0.68 


mmm A6-4 


0.69 


0.69 


0.69 


0.69 


mmm A6-5 


0.68 


0.68 


0.68 


0.68 


jt$t0<jA6-i 


0.48 


0.47 


0.46 


0.45 




0.67 


0.67 


0.66 


0.65 



[0160] mmMA7:mmRm<Dmmiz^x 
mmmA7-i 

S#S£JR<A*&J&aS90niol%ZrO -5mol%Sc O -5mol%Y O XfoV. 1420 

2 2 3 2 3 

[0161] mMMA7=2 
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mffl'X&<OW.f8.&90mo\%ZrO -5mol%Sc O -5mol%Y O XfoK), 1420 

2 2 3 2 3 

[0162] ^fifeffilA7-3 

®fi?fClg|<7>|l/&/^90mol 0 /oZrO -5mol%Sc O -5mol%Y O Xh<0, 1420 

2 2 3 2 3 

°cxm%££"&. i?$^i5/i m -e$>ofc^«^ifeMAi-iii^^^u-c, 

[0163] ^*foffilA7-4 

m^?MflICOia^o^90mol%ZrO -5mol%Sc O -5mol%Y O XfoV, 1420 

2 2 3 2 3 

[0164] $ii^lA7-5 

®fi?KBi^ia^^90mol%ZrO -5mol%Sc O -5mol%Y O XfoV, 1420 

2 2 3 2 3 

[oi65] mmm A7 -e 

Sfi¥ffBII<^H^90mol%ZrO -5mol%Sc O -5mol%Y O Xm, 1420 

2 2 3 2 3 

°cxm^^. m&fr8o» rnxh^tzsim-imi&MAi-ikmm^x, mmmm 

[0166] mmmA7-7 

®^?SB^<^iafi5c^90mol%ZrO -5mol%Sc O -5mol%Y O Xh*), 1420 

2 2 3 2 3 

"cxm&z^. m^nooumxh^tcu^mmmAi-itmm^x, mnm 

[0167] mW.MA7-8 

m^?K)H<^llfi5c^90mol%ZrO -5mol%Sc O -5mol%Y O Xm, 1420 

2 2 3 2 3 

°C-C*j£;j££-a\ ^^^120 n m-efco^^^ife^Al- l^fsMH^LT, ra-m 
[0168] J^cDj^^LT^nfcWmm^o^T, *£S#?fn #*«S;Jx8*l*, ^m^ift 
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[*13] 





3%g 
( um) 


9 7%g 
(>am) 


(um) 


MnS 
(wt%) 


(xlO^ms-'Pa 1 ) 




5 


8 


7 


4.0 


28 




5 


10 


8 


3.8 


20 




5 


13 


9 


3.4 


7.5 


mmmki-A 


3 


16 


9 


2.5 


0.7 




3 


11 


6 


1.5 


0.6 




3 


8 


5 


1.0 


0.5 




3 


5 


4 


0.6 


0.4 




3 


4 


3.3 


0.3 


0.3 



[£14] 





(V) 


iooo mm'& 

(V) 


1500 
(V) 


2000 mm& 

(V) 


mmm A7-i 


0.61 


0.61 


0.61 


0.61 


mmm m-2 


0.64 


0.64 


0.64 


0.64 


mmm A7-3 


0.66 


0.66 


0.66 


0.66 


mmm A7-4 


0.67 


0.67 


0.67 


0.67 


mmm A7-5 


0.67 


0.67 


0.67 


0.67 


mmm A7-6 


0.67 


0.67 


0.67 


0.67 


mmm ki-i 


0.66 


0.66 


0.66 


0.66 


mmm ki-% 


0.63 


0.63 


0.63 


0.63 



[0169] mtfcMBl 

(i - i)nM9tBm&*<?>im 

W&ffltt'&kL'X. 90mol%ZrO -10mol%Sc O vm£inZSSZtt&&mMV 

2 2 3 

it, -r^t>-tb, zro *ioox:x*mmvtc3Nu±.<r>mffimizMMz j tt. as©*-?* 

2 

m^ttfe. ffimi&fcmm&mtzo s c o {z^^xhmm^m^hmmm^mm^ 
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*i££-frfc 0 **U-C#^tLfc^^200 < CSS-e$t^L-, 500°CXmftMU 
800°C-em^a?rbT, mW^?r#fc 0 WtfSH^iiO. 5jum-efeofc 0 
[0170] (l-2):7Vx#Wf1^ 

s HMVt<D&mX>— fA^b. 1000kg/cm 2 *n/£U&^Lfc o 
[0171] (l-3)^^fi5c#:<7)^ 

±fS^I/^^1430°C-C«M^fc o ^e>{^M^^i¥$^lmm(^5J:9^W 

[0172] (1-4)^?L^M^ 

[0173] (2) ^*®tti?^;y^M<Df1^! 
(2-l)^^K 

ikmt&®~^&ist^&mmvk±^v?xttn%mMvfc 0 ^(Dum-t. (La 

o. 

Sr ) (Mn Ni )0 <t90mol%ZrO -10mol%Sc O -C^£tL<5SSZ( 

75 0. 25 0. 98 0. 95 0. 05 3 2 2 3 

J^T, (La Sr ) (Mn Ni )0 /90mol%ZrO -10mol%Sc O t 

0. 75 0. 25 0. 98 0. 95 0. 05 3 2 2 3 

^H-„ )<tL, HJ;b^li50/50iLfco , (La Sr ) (Mn Ni )0 

0. 75 0. 25 0. 98 0. 95 0. 05 3 

{4, ^<fc9l-bT#fc 0 La, Sr, Mn:£J;7j?Nic7)£-* (^?^*&7k^£/lV^ BU 

SL7t 0 J^&*£#Lfc^ ^h^l300 o CXm^VXmmm^mc o i£?t s 90mol 
%ZrO -10mol%Sc O li, ^^>«t9{CLT#fc 0 ZrO ^100 o C-CAB^Lfc3Nl^ 

2 2 3 2 

Ji<7>^m@H^¥£-^ m^7k-e#^L7t#, ^^7K^^#fc 0 Sc O (co^ 

2 3 

xo^m&u ^vmfcM'm&MTL. ^it^tc *^L-c#^nfc^2oo°cm 
fex&m^. 5oo°cxm y M%, £bizi2oo°cxm&m*vxmmM*mti 0 $b 
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[0174] (2-2)^— Xb(Dfrm 

HUfa(La Sr ) (Mn Ni )0 /90mol%ZrO -10mol%Sc O =5 

0. 75 0. 25 0. 98 0. 95 0. 05 3 2 2 3 

[0175] (2-3)m^f^M 

o 

[0176] m-WMB2 

U^-^n^^y^^Wm:^ Sr ) (Mn Ni )0 /90mol%Zr 

0. 75 0. 25 0. 98 0. 99 0. 01 3 

o -iomoi%sc o =5ox5otf^x^m^t^tum^mmmBitmm^ 

2 2 3 

[0177] gl;6feffi|B3 

^-^^S'te-lr^^^M^CLa Sr ) (Mn Ni )0 /90mol%Zr 

0. 75 0. 25 0. 98 O. 98 0. 02 3 

O -10mol%Sc O =50/50kte%£0^m^fc^b^ftfemMMBlbmm^ 

2 2 3 

[0178] mifcMB4 

U&mm&'t7^yv-*-W.B*(La Sr ) (Mn Ni )0 /90mol%Zr 

0. 75 0. 25 0. 98 0. 92 0. 08 3 

O -10mol%Sc O =50/50kte%£?i<zm&l'tz^kUfttenMMBlbmMl<Z. 

2 2 3 

[0179] ^^IB5 

?m^^®14-fe^5:^^®^(La Sr ) (Mn Ni )0 /90mol%Zr 

0. 75 0. 25 0. 98 0. 90 0. 10 3 

O -10mol%Sc O =50/50tteZ£y^m&Vt^kU^nMMBlkmm^ 

2 2 3 
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[0180] mWMB6 

ift-&3f«tt-fe7$^^«ffiS:(La Sr ) (Mn Ni ) O /90mol%Zr 

0. 75 0. 25 0. 98 0. 87 0. 13 3 

O -10mol%Sc O =50/50kftZ£ofcm&lsfcZk&fttemMWBl£mfflZ 

2 2 3 

[0181] iti&flilBl 

^^^^^-ir^-y^^^CLa Sr ) MnO /90mol%ZrO -lOmol 

0. 75 0. 25 0. 98 3 2 

%sc o =5o/5oktez£?izm&\^tczb&KnmMMitmm^vx y m , &mML 

2 3 

[0182] iiMJ£M^ 

£*k $^^e^TOi2}ctt2*(oy-K^i6 > ttm%>£z£0mmiaz&* i*-f 
oy-K^i7Soj:^i8^^(9^ft6ix-rv^5o mm^m#ia^8ooT;;£-?im 
$*fc^, mffi,mmmx*&'mi±(DW\M$:ft^ti 0 ^x% mmM^t\tmm^m 

j^m.m^mmmm^m-t^mx^ 0 *m&xte. o. 2Acm _2 ^#T-e<^s 

[*15] 
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(Lao . 7 6 Sro .25)0.98 (MmzNiz)03 


(mV) 


mmmB i 


0.05 


25 


nrnmB 2 


0.01 


70 


mmm 3 


0.02 


45 




0.08 


24 


nm&iB 5 


0.10 


38 


mmmB 6 


0.13 


60 


it«>JB l 


0 


80 



[0183] ttmMBlb<Ditm*bWbfrts:£o^ Ni^A^t^^XKft^M^mTV 

MiiSEE^tTt, — 0. 10i'9#<i]Dx.5iS/^i§®/E^^:#<^S«[R]^ 
Jl^tl^ w(7}r<b^£><fcDNi^0. 02—0. 10<Z)^ja^J;'9$f*bV^V^^6o 
[0184] £(T% (La Sr )(Mn Ni )0 /90mol%ZrO -10mol%Sc O =5 

0. 75 0. 25 y 0. 95 0. 05 3 2 2 3 

0/50^0V^-Cf£^bfc 0 
[0185] m W MB7 

n&^nV£-t7^y?*m,m$:(La Sr ) (Mn Ni )0 /90mol%Zr 

0. 75 0. 25 0. 96 0. 95 0. 05 3 

o -iomoi%sc o =5o/5ottj:%£?^m^t^tum*mMMBitmm^ 

2 2 3 

[0186] ggfifeffHB8 

n£-mn&-t7^y?^nm$:(La Sr ) (Mn Ni )O/90mol%Zr 

0. 75 0. 25 0. 97 0. 95 0. 05 3 

O -10mol%Sc O =50/50kte%£y^m&^t^t&m~3imMMBlbmWi^ 

2 2 3 

[0187] -UWiMBV 

n&mnak-te7^yv-*mm&(La Sr ) (Mn Ni )O/90mol%Zr 

0. 75 0. 25 0. 99 0. 95 0. 05 3 

O -10mol%Sc O =50/50hfj:%£?tz.M&l'tz^b^?\-temi&MBltmmi<z 

2 2 3 
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[0188] HtfjgljBlO 

m&mn&rky^yfXt&U&iLfi Sr )(Mn Ni )0 /90mol%ZrO 

0. 75 0. 25 0. 95 0. OS 3 2 

-10mol%Sc O =50/50bf£Z£?Km&Vt'^t&^mMMB10bmM^l, 

2 3 

[0189] mmMBii 

ffi^MMfrfc^s^WSSrCLa Sr ) (Mn Ni )0 /90mol%Zr 

0. 75 0. 25 1. 01 0. 95 0. 05 3 

O -10mol%Sc O =50/50kteZ£?lZ.m&lst^tl^mZMtMfflBltmmz 

2 2 3 

[0190] i/aagg¥M^ 

[*16] 





(Lao . 7 5 Sro . 2 5 ) y (Mno.95Nio.o5)C>3 
*3 3 y tt 


(mV) 


USte^JB 1 


0.98 


25 




0.96 


70 


f£&fc#JB 8 


0.97 


45 


mmwB 9 


0.99 


17 


H^JBIO 


1.00 


20 


*»JB11 


1.01 


45 



[0191] yi&frO. 97^1<D^m^foZtKfcmm,J£tf4^^KyiiM.tf0. 97fcm&£tfl 

. 97^ y ^i. oo-?hz>^k&mm-fz>^ktf-e%fc 0 

[0192] ^T, MW&feTf^LTC,, 
[0193] gl1ifoffi[Bl2 

^^mtiir^^^m^fiftJt^CLa Sr ) (Mn Ni )0 /90 

0. 75 0. 25 0. 98 0. 95 0. 05 3 

mol%ZrO -10mol%ScO =20/80kt£Z£?l ( Z.M&l't^bU?\-tenMMBl 



45 



[0194] 

m&mn&-t7^y?*nm*mmtt&(La sr > (Mn Ni >o /90 

0.75 0.25 0.98 0.95 0.05 3 

moi%ZrO -i0moi%ScO = 30 / 70 kte*l:5\zM&Vitz.k KJsft&Mt&MBl 

2 2 3 

[0195] mmmBi4 

m&WM&IZ^yf^nim&MMittftLa Sr ) (Mn Ni )O/90 

O. 75 0. 25 O. 98 0. 95 0. 05 3 

mol%ZrO -10mol%Sc O =40/60kftZ£5fcm&l,iZZk&>H-lZ.M1&mBl 

2 2 3 

[0196] 

^^mtt-fe^^^m^fiftl:b^(La Sr ) (Mn Ni )0 /90 

0. 75 0. 25 0. 98 0. 95 0. 05 3 

mol%ZrO -10mol%Sc O = 60/40kftZ£5izm&\JtZk£kfttt.M1&WBl 

2 2 3 

[0197] mmmis 

m-^mm^v^y^^mm^mmit^iLa sr ) (Mn ni >o/9o 

0. 75 0. 25 0. 98 0. 95 0. 05 3 

mol%ZrO -10mol%Sc O = 70/30k^Xoi^M^\^t^k^^\t.MMMBl 

2 2 3 

[0198] ^ife#ilB17 

^^mti-fe^^^^M^fifttbTj^La Sr ) (Mn Ni )0 /90 

0. 75 0. 25 0. 98 0. 95 0. 05 3 

mol%ZrO -10mol%ScO =80/20^/i5<t5^SB^b^^W^J4|IJfi^JBl 

2 2 3 

[0199] MfflB2 

^Mtti?^5;^^«^(La Sr ) (Mn Ni )0 ir&Scfc^P 

0. 75 0. 25 0. 98 0. 95 0. 05 3 

[0200] 

^-^#m't4irT5:5/^®^90mol%ZrO -10mol%Sc O *UEftt?*$ixSS 

2 2 3 
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[0201] ^m.f±mmu.m 
mm 





(Lao . 7 6 Sro .25)0.98 (Mno . 9 5 Nio . 0 5 )03 /90 mol% 
ZrO2-10mol%Sc 2 O 3 \Z j£ l± 5 (Lao . 7 5 Sro . 2 6> y 
(Mno . 9 6 Nio . 0 6 )03 ©lltt^ wt% 


(mV) 


mmmB 1 


50 


25 




20 


65 


nafi^jBi3 


30 


39 


^«B^JB14 


40 


27 




60 


27 




70 


37 


mmmBu 


80 


56 


tmwB 2 


100 


205 


itmmB3 


0 


270 



[0202] mAitm^3o~7omm%(Dmmxh^tmmj£^h^<^M^^n^ 0 
[0203] j^t, L a uft<Dfk±m7tm(vBW^\,^xmmvfc 0 
[0204] mmMBis 

m&mmfe1?9^y? *mm$:(.Y Sr ) (Mn Ni )0 /90mol%Zr 

0. 75 0. 25 0. 98 0. 95 O. 05 3 

O -10mol%Sc O = 50/50tt£%£0^m^t^tUftnmMMBlbmm^l, 

2 2 

[0205] mWMB19 

mt&mmfe-te^yf^nM&iSm Sr ) (Mn Ni )0 /90mol%Z 

0. 75 0. 25 0. 98 0. 95 0. 05 3 

rO -10mol%Sc O = 50/50kfj:Z£o{m&l<tc^kUKUnMmBlkmm^ 

2 2 3 

[0206] $>m,j±mmm$i 



0 
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mm 





mmun 


(mV) 




(Lao . 7 5 Sro .25)0.98 (Mno . 9 5 Nio . 0 b )03 
/90 mol%Zr0 2 - 10mol%Sc 2 Oa = 5 0 / 5 0 


25 


fHSfc0SBl8 


(Yo . 7 6 Sro .25)0.98 (Mno . 9 5 Nio . 0 s )C>3 
/90 mol%ZrO 2 l0mol%Sc2 0 = 50/50 


30 




(Smo . 7 5 Sro .25)0.98 (Mno . 9 5 Nio . 0 5 )C>3 
/90 mol%Zr0 2 10mol%Sc 2 O 3 =50/50 


28 



[0207] />^<^^>-^<b^5/^^-atf-<nyx^-rhM^^i:L-C, (Ln A ) (M 

1 — x x y 

n Ni ) O -X:m\^tz.m&. LnteSm, YXh^^t^mm^ntz 0 ^(D^bfrbLn 

l-z z 3 

(2, Sc, Y, La, Ce, Pr, Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, 5o 

j^Lu^iMih^i^n^ 
[0208] ar, mm^*>-mn&&#ir&m<D&w^\,^xmfci,fc 0 

[0209] mmMB20 

^3»mtiir^5;^^mffi^(La Sr ) (Mn Ni )0 /90mol%Zr 

0. 75 0. 25 0. 98 0. 95 0. 05 3 

O -10mol%YO =50/50bte%£?\Z-M&Vtc^tM^mMMBltmm^ 

2 2 3 

[0210] ^fl5iMB21 

^-^#^14ir^^^^^(La Sr ) (Mn Ni )0 /90mol%Zr 

O. 75 0. 25 0. 98 0. 95 0. 05 3 

0 -5mol%YO -5mol%Sc O =50/50i&5<fc5^P^Lfc^£J^f3llife 

2 2 3 2 3 

[0211] mm.mB22 

f&-£-mm±-t7^y?*mU$:(La Sr ) (Mn Ni )Ot(CeO) ( 

0. 75 0. 25 0. 98 0. 95 0. 05 3 2 0. 8 

SmO) -emZnZ-tVV^mmitVoiSXT, (La Sr ) (Mn Ni 

2 3 0. 1 0. 75 0. 25 0. 98 0. 95 0. 05 

)0/(CeO) (SmO) )^a»Jt^50 / / 50<t^5J:5(-^L7t 

3 2 O. 8 2 3 0. 1 

tCO^fflV^Tto (CeO ) (Sm O ) it, Ce, Sm©^* ©fli^^ 5 ^!>i 

2 O. 8 2 3 0. 1 

^fflVNT*)*?fe{v:J:i9f«L, 1200 o C-Tj»SL7t#(La Sr ) (Mn N 

0. 75 0. 25 0. 98 O. 95 

1 )0 £*&*&-a-U 1300<C-?j&/&L7t o $e>(^®^5rl500°CT^^-&7t' 

0. 05 3 
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[0212] mmmB23 

m&mn&te^yfxMfc&CLsi Sr ) (Mn Ni )Oi90mol%Zr 

0. 75 0. 25 0. 98 0. 95 0. 05 3 

O -10mol%Sc O k(CeO ) (Sm O ) X*m&tlZrtVV^ftm4ky!>(MT 

2 23 2 0. 8 23 0. 1 

N (La Sr ) (Mn Ni )0 /90mol%ZrO -10mol%Sc O /(CeO 

0. 75 0. 25 0. 98 0. 95 0. 05 3 2 2 3 

) (SmO) t^to )fi^mttm^S0/25/2Stt£&&DkZ.m^K.h(D$:m 

2 0. 8 2 3 0. 1 

l\fc 0 (La Sr ) (Mn Ni )0 „ 90mol%ZrO -10mol%Sc O *3<£ 

0. 75 0. 25 0. 98 0. 95 0. 05 3 2 2 3 

t>*(CeO) (SmO) £r#* *«tife^J:Of^Rb*:'b©*»*ifi#b, 1300^ 

2 0. 8 2 3 0. 1 

[0213] jgtifeffilB24 

^-a-^mtt-t^^^X^^aa Sr ) (Mn Ni )OiLa Sr G 

0. 75 0. 25 0. 98 0. 95 0. 05 3 0. 8 0. 2 

a Mg O -e^^tti^^^V'— h*BWk*(WT» (La Sr ) (Mn 

0. 8 0. 2 3 0. 75 0. 25 0. 98 0. 9 

Ni )0/La Sr Ga Mg O ^i" G )* 5 fi*Jt*"C50/50{d/«C5J:5^ 

5 0. 05 3 0. 8 0. 2 0. 8 0. 2 3 

H^bfct>OSrfflV^c 0 La Sr Ga Mg O «\ La O , SrCO , Ga O , Mg 

0. 8 0. 2 0. 8 0. 2 3 2 3 3 2 3 

[0214] HT.1&MB4 

fe&&tB& J ty^y?xMfc : £:CUi Sr ) MnO /90mol%ZrO -lOmol 

0. 75 0. 25 0. 98 3 2 

%y o =50/50 (mmik)kf£%£o^&u-z^kufttemMMBikmmiz.L,x 

2 3 

[0215] Jfcjfe0!lB5 

^-^^^^-^^^^^^^^^(La Sr ) MnO /90mol%ZrO -5mol 

0. 75 0. 25 0. 98 3 2 

%Sc O -5mol%Y O = 50/50 (MJfc) kftZ&fcffl&Vtc^kSXftnnMm 

2 3 2 3 

[0216] 

^•a-3JtStt-fe75s/^^S<gSr(La Sr ) MnO /(CeO ) (Sm O ) 

0. 75 0. 25 0. 98 3 2 0. 8 2 3 0. 1 

=50/50fcfc5J:5fcW'H'Ufc. (CeO ) (Sm O > te, Ce, SmO#*« 

2 0. 8 2 3 0. 1 
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0. 75 0. 

) Mno £*fr*j&-£u i3oox:xm^L-t^tsxm-immmB22tmm^vx 

25 O. 99 3 

[0217] i£i&flilB7 

M.&MW&-t7^y?*-W®&(La Sr ) MnO /90mol%ZrO — lOmol 

0. 75 O. 25 0. 98 3 2 

%ScO/(CeO) (Sm O ) = 50/25/25£&5J:9t;ip^Lfct<D3r;BV ^ 

23 2 0. 8 23 0. 1 

It, (La Sr ) MnO , 90mol%ZrO -10mol%Sc O *3it5(CeO ) ( 

0. 75 0. 25 0. 98 3 2 2 3 2 0. 8 

Sm O ) tt*&tt&\zM)fmUtb<OtffiJ£iB&U 1300°C-e^L7c^t 

2 3 0. 1 

[0218] a^Mss 

S^3*W4'fe^S'^.*fll i f££:(La Sr ) MnO /La Sr Ga Mg 

0. 75 0. 25 0. 98 3 0. 8 0. 2 0. 8 0. 2 

O =50/50^^SJ;5^-^L7t'b(D§^fflV^7 t c o La Sr Ga Mg O La 

3 0. 8 0. 2 0. 8 0. 2 3 2 

O g) SrC0 3 , Ga O , MgO&Wi$d&l8,frt£Z>£5lZti&&^ ^^Xm&lk, 1 

2oo o c-ei*i^aLfc 0 ^©t, &*(Dmifc*m&\^xi3oo^xmmJt^tvj.m± 

[0219] llgHfli^ 
E*19] 



50 







(mV) 




(Lao . 7 5 Sro .25)0.98 (Mno . 9 s Nio . 0 5 )03 
/90 mol%Zr0 2 ■ 10mol%Sc 2 O3 = 5 0 / 5 0 


25 


mmmB2o 


(Lao . 7 6 Sro .25)0.93 (Mno . 9 s Nio . 0 6 )03 
/90 mol%Zr0 2 -10mol%Y 2 0 3 =50/50 


50 


mmmB2i 


(Lao . 7 5 Sro .25)0.98 (Mno . 9 5 Nio . 0 5 )Os 
/90 mol%Zr0 2 •5mol%Y 2 03 -5mol%Sc 2 03 =50/50 


35 


mmmB22 


(Lao . 7 5 Sro .25)0.98 (Mno . 9 5 Nio . 0 s )03 
/(Ce02)o.8(Sm 2 0 3 )o. 1 


25 


mmmB23 


(Lao . 7 5 Sro .25)0.93 (Mno . 9 5 Nio . 0 5 )03 /90 mol% 
Zr0 2 • 10mol%Sc2 Oa /(CeCh )o a (Sm 2 Os )o . 1 


20 


mMMB24 


(Lao . 7 5 Sro .25)0.98 (Mno . 9 5 Nio . 0 s )03 
/Lao . 8 Sro . 2 Gao . s Mgo .2 Os = 50/50 


40 


it«t#!lB4 


(Lao . 7 5 Sro .25)0.98 M11O3 
/90 moI%ZrO 2 10mol%Y2O 3 =50/50 


105 




(Lao . 7 5 Sro .25)0.93 Mn03 790 raol% 
Zr0 2 -5mol%Sc2 Os -5mol%Y 2 Oa =50/50 


96 


&mmB6 


(Lao . 7 5 Sro .25)0.98 Mn03 
/(Ce0 2 )o . 8 (Sm 2 Os )o . 1 =50/50 


75 


tt.mfflB7 


(Lao.75Sro.25)o.98Mn0 3 /90 mol%Zr0 2 ■ 10mol% 
Sc 2 Os /(Ce0 2 )o . a (Sm 2 O3 )o 1 =50/25/25 


79 


ttmmB8 


(Lao . 7 5 Sro .25)0.98 M11O3 
/Lao . a Sro . 2 Gao . s Mgo . 2 O3 =50/50 


150 



[0220] mmj*^mn&&G"$-zw&kvxYsz, scysz, -tyvj^^mtw. sszt 

^>^ts^y^^hmm<tm^y^^A^^kxmmwmm^<^] 
[0221] mEM&m®mmmMm 

&nm*. La Sr MnO mf&Xm£frZSr*mM£"£fc ; 7>?^>tfi-4b 

0. 75 0. 25 3 

-efcofco n v&^f&mmz^xwffiWif&i&fc&ftMu $e>^i5oo < ct?«n^*- 
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[0222] (2)&nmmMBLfcm<DftM 

tej-l^-BriSthtzmtU t<Dm.J&te£W<Dmmitmi)K (La Sr ) (Mn 

0. 75 0. 25 0. 95 

Ni )0 /90mol%ZrO -10mol%Y O =50/ / 50-Cfc^CO^feS!^bTfflV^ 

0. 05 3 2 2 3 

fc 0 La, Sr, Mn, Ni, Zr&£U?Y(D&X ^^i^TK^^ffiV vf, BUfBiMt-&5 

->V) lOOfiftgtf, /M^-(^^HT7^n-^)2fiSgP, 5>»J(^y^v/^ 

3r^Lfc#, +^WLTX^y-£p^U'c 0 ^W^y-MSfilOOmPas-efc 
ofco rcOX^y— ^, _bT?»bfc^^^i$:(^15mm, fcffl. 5mm, =fif2& 
S400mm)^ffi_b^^y-=i-h^-C^L-/c^^l400 o C-e^$ii:fci o 
ttfcS^a^f±5//m, ^^(128%, i¥$fi30/zm-efeofc 0 

[0223] (3) mmn^^v—Yfrn: ■. 

MMW&tfPl&YSZbl^ ^:(7)|a^(i90mol%ZrO -10mol%Y O £Lfc 0 Zr, 

2 2 3 

{20. 5(irn-T?h^tc 0 r^*40fifi^P^, MM 100fift£ff, 

) ism, mmM(y^?^-tx.ttu-b) ima£is<t^Lfc^, +^-«#u-c 

[0224] (4) «fi¥fCtf>fE§5{ 

mmvtc^])-^±m (2) ^§5iL^£Miij«sa£SoMJhi;i, ^y-^ 
[0225] (5)mm&mm&j&mv>x ; 7V--fm 
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mnwmmRi&m&ttn&Nio/sszku ^<z>mj&«Nio/(zro ) (s c 

2 0. 90 2 

3 0. 10 

NiO/(ZrO ) (Sc O ) =20/80^ 50/50O2®^^bfc o Wtfft 

2 0. 90 2 3 0. 10 

^VV— (D^Sf470mPas-efco^ 0 
[0226] (6)^MiJ^^«<^^ 

JilE (4) -esUML/cSftfSS^^^^b-C. *$J® W 1 50cm 2 f^^5 £5 Kb 
, ^7y-^-hS(ai3tifi±t, ±fE(5)t?^bfc^y-NiO/ / (ZrO ) 

2 0. 

(Sc O ) = 20/80 (WrtSfc^f-MO. 5ju m) N *5«t^ 50/50(^^^-^0. 

90 2 3 0. 10 

5 m m) «:0^J5feBtbfco (£!M<£) mo n mirbfCo 
[0227] (7)BM^^y-f«: 

«&*WlO*m£NiO/YSZ£U ^0|aj*f4NiO/(ZrO ) (Y O ) tbfc 

2 0. 90 2 3 0. 10 

2 0. 90 

Y O ) =70/30-C£>>9, TO*4^f±2 /z mt*of; 0 r^^lOOmSgR^ W 

2 3 0. 10 

mmm=z?y—^) 500Sfi£B, /^y^-(xf;H?^n-^) 20JSfigfl, #ffc#j 
(zKy^-^v-^^L-^T/Wdr^y^^^^/W 5**g|K fflfaffl &AA?#l^ZXtt 

[0228] wmnmntm 
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[0229] (9W>*— 3^^— (Dj^M: 

fEf&La Ca CrO -e^^tL^Ca^H^^-^fc^^^o^hCO^V^— =J* 

0. 70 0. 30 3 

tzM., ^9rWm^X^)-*Wm\Jz. a ^O^y-^SfilOOmPas-efeofCo *7 
[0230] J:bi&ffiJB9 

^MiItiRlSItLt, mait^La Sr MnO /90mol%ZrO - 

0. 75 0. 25 3 2 

10mol%Y O =50/50X*fo%i><Dhl,fc o La % Sr, Mn, Zr^±tFY(7)#^ (Dffim 

2 3 

fc 0 -<7)*£*40Sft§fl£, ^(^7— /i/) lOOmftgP, (xf;ut;wn 

ilLto ^(±100mPasT?feofc 0 HUfE^y— ^^l^fW 

®_h(Cl^y-=-h^-e^bfc#^1400 o C-C^M$-ti:fc o ^{^30/^ m^feo 

fc 0 _btB^iin»jB25ti5]^^b-c, m&nm&m^ 
m2o] 
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(xlO^ms'Pa 1 ) 


Mnl 
(wt %) 


(V) 




6.5 


2.9 


0.57 


Jfc8S0>JB 9 


6.5 


5.5 


0.48 



13*21] 





(V) 


iooo 

(V) 


1500 &m'& 

(V) 


2000 155^ 
(V) 


40000 mrs 

(V) 




0.57 


0.57 


0.57 


0.57 


0.54 


i±igt04B9 


0.48 


0.48 


0.48 


0.475 


0.38 



[0232] ^7^tt40000^^^om^^4^-r^^tt«^S^W«?&^bT^«)P> 
tb5*lfr^40000I^WT?fc5fe*-C$>So — )RtoK40000l$|WW«4fc<6T$i;& s 

[0233] £*T, ^{RiJ«^S^SOJ¥^{-ov^^bfc 0 
[0234] »MB26 

^nmmm^m^m^^ n mtvt^t^xm'i.mmmB25tmm^vx, mm 
[0235] m&mmi 

[0236] ^jfoffilB28 
[0237] mm.MB29 
[0238] mWM\B30 
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[0239] M±<D£?i^xnbnfcMnmm^\,^x, mtztmm<Dtf*mtinm, mm*. 

[^22] 









Mn§ 






(juttl) 


(xl0 i°ms iPa 1 ) 


(wt%) 


(V) 




30 


6.5 


2.9 


0.57 


9Hl60!lB26 


3 


17.0 


3.0 


0.52 


mmmB27 


5 


12.5 


3.6 


0.55 


Hffif?dB28 


20 


7.7 


3.1 


0.57 


mmmB29 


50 


4.4 


2.8 


0.56 




55 


3.8 


2.8 


0.53 



K23] 





(V) 


iooo 

(V) 


1500B#fg|£ 
(V) 


2000 P$fg^ 
(V) 


40000 
(V) 


HJfitfdB i 


0.57 


0.57 


0.57 


0.57 


0.54 




0.52 


0.52 


0.52 


0.52 


0.49 


Hi(&^B27 


0.55 


0.55 


0.55 


0.55 


0.52 




0.57 


0.57 


0.57 


0.57 


0.54 


mmmB29 


0.56 


0.56 


0.56 


0.56 


0.53 


I«te0!lB3O 


0.53 


0.53 


0.53 


0.53 


0.50 



[0240] J^_U;^ Mt)Vkm&£lFm^Viiife<Dm>b, ^«iJ*te^S^i¥^5~50 n 

[0241] Qm.mmm&fcm<7>-m4k(D<0]$k 

m~<D&nmmmfcfcm<Dtfn$:SSZkl^ ^(D«oi290mol%ZrO -lOmol 

2 

%sc o tistco zr, sc<D^^(Dmm&^mm^^^x, mmRm^zx^^m 

2 3 



56 



[0242] ^1ife#[B32 
[0243] j|jife#ilB33 

^-^^#jm^^^i?^^5/im^bfc't^^«ll»jB31iPa^bT 
[0244] «iffilB34 

[0245] ^JifeMB35 

[0246] ^jife#i|B36 

[0247] &±(D£?{z.vxmbtitimnmm^\,^x, mmtmrn^^mtinm. mmn 
m<Dm&<D^tf^'afim^\,^xhmmz-mj£vtco tt&mB9izo^xi> 
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W24] 





(>um) 


(xiO-iOms'iPa-O 


Mn 
(wt%) 


Mnl 
(wt%) 


(V) 


HJK0JB25 


0 


6.5 


8.0 


2.9 


0.57 




10 


1.3 


3.3 


1.9 


0.64 


fgJ6#lB32 


3 


0.8 


6.2 


2.8 


0.58 




5 


1.0 


4.5 


2.5 


0.61 


mmm b 34 


30 


2.8 


2.2 


0.9 


0.65 


HM^JB35 


50 


10.0 


0.9 


0.3 


0.61 


B 36 


55 


17.5 


0.6 


0.2 


0.57 


JttMHB 9 


0 


6.5 


10.5 


5.5 


0.48 



C*25] 





(V) 


1000 mm'& 

(V) 


1500 &fm'& 
(V) 


2000 BSIHtg 
(V) 


40000 B$m 
(V) 


HJE0UB25 


0.57 


0.57 


0.57 


0.57 


0.54 


3IS60SB31 


0.64 


0.64 


0.64 


0.64 


0.61 


Hffi#9B32 


0.58 


0.58 


0.58 


0.58 


0.55 




0.61 


0.61 


0.61 


0.61 


0.58 


MOT B 34 


0.65 


0.65 


0.65 


0.65 


0.62 


H««B35 


0.61 


0.61 


0.61 


0.61 


0.58 


MOT B 36 


0.57 


0.57 


0.57 


0.57 


0.54 



[0248] $sz.<D&m.mnmKmm&m'ttt&£k<, jp£^5~50m mMBM&xw&v 

[0249] WT,S^K©«J*t-OV>Tf*»Lfco 
[0250] Hffi ff'|B37 

«fl¥fC<Wi|S|*ScYSZ£U W*l/&fi90mol%ZrO -5mol%Sc O -5mol 

2 2 3 

%Y O <bbfc G Zr, Y N Sc(D#^r ©ffi^Tk^Sr^T, S&IB«a^»^5«t5t- 

2 3 
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[0251] mWaMB38 

fM¥K<^M-£SSZ£U ^COm^c«90mol%ZrO -10mol%Sc O £Uc 0 Zr 

2 2 3 

[0252] j|jfeMB39 

IM?lf<^WN-£. iffi/&90mol%ZrO -10mol%Sc O £>SSZ, 3o£tfW.f&90m 

2 2 3 

ol%ZrO -10mol%Y O OTSZ£Ufc 0 ^^UJ^^JSJi^ffi-B-YSZ^ 

2 2 3 

^y-n-h^-e^ufc^, Ysz^ffiJh^ssz£x^y-^-h}£-e^ilu 1400 

[0253] 3l*feffilB40 

*fl¥ff<Wf*2r, |a^90mol%ZrO -10mol%Sc O <DSSZ, *3<fctfiji&JEifc90m 

2 2 3 

ol%ZrO -10mol%Y O OTSZirL/c 0 ^Mft'MfeS/^/lO^ffi-bf-SSZ^;^ 

2 2 3 

y-^-h^b-e^aiu^, ssz^EJi^Ysz^^y-^-h&T^iu tsb^v 
[0254] ^_h^j;5^br#b^c^«?iii{-ov HufEtd^o^etL^, mmn 

W26] 







MnS 


wnn®. 




(xio 10 ms !Pa 0 


(wt %) 


(V) 




6.5 


2.9 


0.57 


HSE0^|B37 


5.7 


2.7 


0.60 


Hflte#JB38 


11.3 


2.1 


0.61 


§H;6te#|B39 


6.5 


2.1 


0.61 


fO&#|B40 


6.8 


2.0 


0.62 



K27] 
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TV J 7vj »=B lit- IP*. 

(V) 


iooo ^r^^ 

(V) 


1500 
(V) 


2000 
(V) 


40000 mm 

(V) 




0.57 


0.57 


0.57 


0.57 


0.54 




0.60 


0.60 


0.60 


0.60 


0.57 


«0dB38 


0.61 


0.61 


0.61 


0.61 


0.58 




0.61 


0.61 


0.61 


0.61 


0.58 


nmm& 40 


0.62 


0.62 


0.62 


0.62 


0.59 



[0255] mmoi 

La Sr MnO mf&X»m&tlZ>Sr&mM& J &tiT~'f'^>'tfi-'(h 

0. 75 0. 25 3 

s 01 J? tel. 5mm-C£>ofc 0 

[0256] (2)QnmmmKmm(m-<Dm)<vftm 

^—(Dm^, (La A ) MnO kYSZfc&}~ ^-g-£*Lfdg£L, -?r<D;£l.f&*5J: 

1— x x y 3 

OT<7>fiiltt^#\ La Sr MnO /90mol%ZrO -10mol%Y O =50/ 

0. 75 0. 25 3 2 2 3 

50-C$>St>(D^^LTfflV^c o La, Sr, Mn, Zr*5j;t5Y<D#^ (Dffi^Tk^^ 

PMLfc 0 r^^y— ^ttl00mPasT^ofc 0 '(D^y-^, 

gl5mm, fcffl. 5mm, W5aS400mm) ^ffiJbJC^y— =1— h^-efiSt^L/c# 

{-1400°C-e^£tt o f£— OgO^TL^teS/zm, ^^{*28% > i?:^«20M 

m"Cfco7t 0 
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[02573 o) &fs.wmmRi&m m~<om) <D&m 

^r.fDmW&ZSSZbV, ^CO|a^{i90mol%ZrO -10mol%Sc O ^bfc Q 

2 2 3 

[0258] (4) mMW^^V —YfM : 

SfifjC^W^&YSZiU -£<£>*af&tt90mol%ZrO -10mol%Y O i:bfc 0 Zr, 

2 2 3 

{40. 5//m-efcofc 0 ^^TMOfiSgflSr, ^(^/-^)100m»^P, '^V^ 

[0259] (5)mmm<D{ / fm 

[0260] (6)^MiJ«®^S(D^y-^M 

^{fJMS/SS^It^NiO/SSZtL, ^©Mtt, NiO/ (ZrO ) (Sc 

2 0. 90 2 

O ) £Uc 0 Ni, Zr&itFSc^-* coM^TK^^fflv^T, MfEiaftSc^ftSJ;? 

3 0. 10 

0/(ZrO ) (Sc O ) =20/80^ 50/50<7)2®it£f£$5iU 

2 0. 90 2 3 0. 10 
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— <^3MJi70mPas-e£>ofc 0 
[0261] (7)Wlimi©^i 

_bis (5) xmrnvr^mmnm^^^u ^®mm& i socm 2 ^^ ±? 

*7y— Mfe{£«fc«3«a?KJg_h^ NiO/(ZrO ) (Sc O ) (TOti&^l) = 

2 0. 90 2 3 0. 10 

20/80(0. 5 /zmh 50/50(0. 5 At m) (DUKd^H^bfCo flHJ¥ ttlO/x m 

[0262] Mmnmv^v-'fcm: 

MWm<Dtfn*NiO/YSZkl^ ^|&/&«NiO/(ZrO ) (Y O ) tUfc 

2 0. 90 2 3 0. 10 

^m^mm^tc^m-^mt^ m.f&& xm^mmttmnNio/ (zro ) (y o 

2 O. 90 2 

3 0. 10 

j—m 5ooma^, /^y^-(if;^o- x)2ok*£p> WJ(^y 
^v^i^r^^y^^^) 5M*^. *5it>*M^J (y/M^^-fe;M- 

PMbfc 0 r^^^y— »^«250mPas-Cfco^ 0 
[0263] (9)»HS£>f1^ 

mmm^^gJi^TOfii^y-^^y-^-b^^io^L^ u^i?(^ 

«90/z mTrfco^ 0 Sfcfc:, ^Mljm^/S«»M^1400°C^«^^ 

[0264] (io)-r>-y— n^yy— wf^: 

|fl/&£La Ca CrO X°m£frZCa&mM£ J &fc."7>'?>'?o^4b<D^?-- ^ 

0. 70 0. 30 3 

*?*—&imvit 0 pASf^-^-efm^ mmm^m^xmr^ n^titz^ 
(Dw-mi^m ix m-efcofc 0 ^(Dm^4omm^. mm(^-?;-M iooa* 
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{3:40 m m-e£>ofc 0 
[0265] fcb&ffUCl 

rO -10mol%Y O tVfz 0 Zr, Y<D&* <D5)^i£7k^£rffll jiufe*&/&^& 

2 2 3 

)im&^tm^tzm. -\-^mwvx^v~^mmi.tc 0 ^^y-Mfiioom 
mci4oo°cx~m@i£i£tz 0 m£te30timx°footc 0 ±m&s^nmmmcitmm^ 

[0266] i£i&ffilC2 

1 — x x y 3 

i^^ttW^^ La Sr MnO /90mol%ZrO -10mol%Y O =50 

0. 75 0. 25 3 2 2 3 

/50-^fc5^0^ii^U-CfflV^c 0 La, Sr, Mn, Zr, 3o£7J?Y<D£-* Wg^&zk^ 

i&*4oiia3^, mmi^y-^) loosagp, /^v^— (^^vwr^n— 2 
Sfigp, ^t!i:^J(^y^^^i/vr/^^y>^^^)ifi*^, feiu^^ 
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[0267] kt®iMC3 

Qn.mnmfcJ&m*(La A ) MnO t— /&5£(CeO ) (Y O ) T?^£*L5 

1-x xy 3 2 0. 823 0. 1 

±V^^mmtmm— lzm&£Mtm(SlT. (La A)MnO/(CeO) ( 

1 — x x y 3 2 0. 8 

YO) ^-foJirU^^^t^ewmfiifc^^La Sr MnO/(Ce 

2 3 0. 1 0. 75 0. 25 3 

O) (YO) =50/50-efc5fc<Z)£I^LTfflV^c o La Sr MnO Mo 

2 0. 8 2 3 0. 1 0. 75 0. 25 3 

^L« % ^^MiS^it^fTofc, $^M1200 0 C-e^M^S£Lfc 0 (CeO ) 

2 0 

(Y O ) MOV ^ttCe*3 J;U?Ytf>#* cD^^tKM^ V vt, HUffila^f-^ 

.8 2 3 0. 1 

^OOr-CfMS^bfcLa Sr MnO ^**5J;t^(CeO ) (Y O ) ^Tfc 

0. 75 0. 25 3 2 0. 8 2 3 0. 1 

■&n^u-&mx*^^tz.'&, i4oo°c-e^a^b, ^h\z.wm:um\^xwM 

T^^J^m^"rM lfiftgfl, *3J;Tj?m»J(y/ut^^irx^i/-h) IS* 
[0268] k\r,l&mC4 

[0269] \^±.(ox.o\^xnhfitz.mnmm^^^x, mnm(DmMmm<Dmm^n^ 

T<7>M^^£friZ)i&<9Xfr^fz 0 
«28] 
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(xlO^ms'Pa 1 ) 


Mnl 
(wt %) 


(V) 


nmm c 1 


1.8 


2.8 


0.61 


ttmm c i 


3.0 


4.8 


0.40 


\twmc2 


6.5 


5.5 


0.48 


itmm c 3 


210 


0.1 


0.41 


\m.m c 4 


17.5 


4.8 


0.54 



[*29] 





(V) 


iooo 

(V) 


1500 &fm'& 

(V) 


2000 f%m& 

(V) 


40000 
(V) 


nmm c i 


0.61 


0.61 


0.61 


0.61 


0.58 


Jt«« C 1 


0.40 


0.40 


0.40 


0.395 


0.30 


Jte?^ic2 


0.48 


0.48 


0.48 


0.475 


0.38 


jt«« c 3 


0.41 


0.41 


0.40 


0.38 


0 


Jt«£«C4 


0.51 


0.51 


0.51 


0.505 


0.41 



[0270] &>Ts ^nmrnm^itm^m^m^mnm^^^xm^vt^ 
[0271] nmmc2 

[0272] mWMC3 

■CJ*KLfe«, 1380°CT^^^-frfc^«^tt^i£^JCl^P^(^L.T > tt$Mttt 
[0273] l[jfcfflC4 
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[0274] mmmcs 
[0275] mmmce 

[0276] gfiiftMC7 

tizmvfcm, i45o o cxw&tstt~buKnmMMcitmm^x, mwmm: 
[0277] u±<D£?^xmbtitzmmmmz<>\,^x, mmn<Dmmmm<7)9tm^-tz> 

K30] 





(//m) 


(%) 


(xlO'%s'Pa') 


Mnl 
(wt%) 


mmm®. 

(V) 


c i 


2 


14 


1.8 


2.8 


0.61 


Haggle 2 


0.2 


6 


1.5 


2.3 


0.61 


HSfi^J C 3 


0.1 


3 


1.1 


4.0 


0.60 


^Sfc^J C 4 


0.08 


2 


0.6 


4.6 


0.55 




5 


25 


3.2 


3.5 


0.60 


C 6 


10 


40 


8.5 


3.2 


0.60 


mmm c 7 


12 


43 


14.5 


4.4 


0.55 
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[*31] 





(V) 


1000 w ra« 

(V) 


1500 B§ raits: 

(V) 


2000 ^reltx 
(V) 


40000 mm 

(V) 


mmw c i 


0.61 


0.61 


0.61 


0.61 


0.58 


mmmc2 


0.61 


0.61 


0.61 


0.61 


0.58 


nmmc3 


0.60 


0.60 


0.60 


0.60 


0.57 




0.55 


0.55 


0.55 


0.55 


0.51 


mmm c 5 


0.60 


0.60 


0.60 


0.60 


0.57 




0.60 


0.60 


0.60 


0.60 


0.57 




0.55 


0.55 


0.55 


0.55 


0.51 



[0278] mte&m<Dtfx&&tt&&ttkmMM5~7^Kfti&A^Q£2. 8 x l0" 9 ms 
_1 Pa _1 -Ctt*>5AS x <fc«9#3:U^Q^2. 8X10~ l0 im~ 1 Pa~V>ffiHfcH:fcV\, — 
, ^Jfi^Cl~4«J;0#*LV>Q^2. 8X10" 10 ms" 1 Pa" 1 T*5 o «fl¥SC<E>#:*3S 

d3tedl >d2 > d3-efcS^^^W*bV ^ktfftfrZa 

[0279] WT\ ^fla««Ri6JB©»— wJl©jf:£^ov>Tf*!ifcLfc 0 

[0280] n ffiMCS 

o 

[0281] mmmc9 

m=.<Dm<Dm^5fimki,tc^k&,mtmmmcikmm^x, nmmM&mt 

o 

[0282] m W MCIO 

m~^m<Dm^30umkvt^k&,^mmmcikmmK^x, mnnmzn 

it, 

[0283] mt&mcn 
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[0284] mmoiz 

nr.<Dm(&mz*55pLmkutzkMfttemMMcikmmz.i,x. mwnm&m 

[0285] &±(D£?\^xmbtitcmmnmz^^x, i^w^wi^iEi-^its 

[^32] 







(xlO'Oms'Pa 1 ) 


Mnfi 
(wt %) 


(V) 


Hfl6#l C 1 


10 


1.8 


2.8 


0.61 


mmm c 8 


3 


0.3 


4.4 


0.55 


HS(S#I C 9 


5 


0.8 


3.9 


0.59 


mmm cio 


30 


2.8 


1.2 


0.62 


HflStfiJ Cll 


50 


10.0 


0.3 


0.60 




55 


17.5 


0.2 


0.55 



«33] 





(V) 


iooo mrntit 

(V) 


1500 mm'& 

(V) 


2000 mrs'& 

(V) 


40000 mm 

(V) 


rnmm c i 


0.61 


0.61 


0.61 


0.61 


0.58 




0.55 


0.55 


0.55 


0.55 


0.51 


mmmc9 


0.59 


0.59 


0.59 


0.59 


0.56 


fdfc#IC10 


0.62 


0.62 


0.62 


0.62 


0.59 


3HSS0JC11 


0.60 


0.60 


0.60 


0.60 


0.57 


mmm 012 


0.55 


0.55 


0.55 


0.55 


0.52 
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[0286] ^±^£9, ttS-<Dm<Z>W-££l>Xn5~~50tim<Dltm&. £U/ *Z.ktfi&ib* 

[0287] ^t, 3s«««<fiRjESJi©»— (Dmiz&ttz>misi^\,^mm.tz. 0 

[0288] 3gfeflt|C13 

[0289] ^MMC14 

[0290] ^iiftffilC15 

[0291] ^tfe#ilC16 

[0292] HjjfeMC17 

[0293] ^_h^J;5^-bT#btL«Mmm^-ov^T > ®fi?«<^**MjoM^:}3tt5 

W34] 





(//m) 


(xlO'Oms'Pa 1 ) 


Mnl 
(wt %) 


(V) 


c i 


20 


1.8 


2.8 


0.61 


HH^JC13 


3 


4.0 


4.5 


0.55 


HaE#JCl4 


5 


2.5 


4.0 


0.58 




30 


1.5 


2.7 


0.61 


nmm ci6 


50 


2.8 


2.5 


0.59 


mmm cn 


55 


4.0 


2.4 


0.55 
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[*35] 





(V) 


iooo 

(V) 


1500 mm& 

(V) 


2000 mp£'& 

(V) 


40000 mm 

«c Iff- me* i 'c 

(V) 


mmm ci 


0.61 


0.61 


0.61 


0.61 


0.58 




0.55 


0.55 


0.55 


0.55 


0.51 


HJ60IJC14 


0.58 


0.58 


0.58 


0.58 


0.55 


H^!IC15 


0.61 


0.61 


0.61 


0.61 


0.58 




0.59 


0.59 


0.59 


0.59 


0.56 


mmmcn 


0.55 


0.55 


0.55 


0.55 


0.52 



[0294] sx±iz.£v, m—<om^&tfzm£tvx5~5o»m(D&mtf£yft&.^^ttfft 
[0295] ut, mmM\mmK^(Dm-(om^^xim-(Dm\^n^m^^xnm. 

[0296] HffiMClS 

^~(D^(7)|tM^rScYSZirL, |a^90mol%ZrO -5mol%Sc O -5mol% 

2 2 3 

2 3 

nm^%ntz 0 ^mn^m^umx^t^ ±.m^nmmmcitmm^x, 
[0297] mmmci9 

<Dm$:(La A ) MnO kSSZtfiZ)— ^^J^cg^U ^<Dm.f$&£U 

1 — x x y 3 

^(DM&VcWLa Sr MnO /90mol%ZrO - 10mol%Sc O =50/50 

0. 75 0. 25 3 2 2 3 

XhZ>h(D$:mMVXm^^tc 0 La, Sr, Mn, Zr, 3o£TfSc<D&* (DffimiM.&Mi&$: 

n^mmmcit\mm^vx, mmmM*m^ 

[0298] ^jifegi[C20 
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m— <7)Jl£(La A) (Mn Ni )0 kSSZi!)$t%— fcifr&Stl/fcJifcU -tOift 

1— x x y 1— z z 3 

^^^©littWMLa Sr )(Mn Ni )0 /90mol%ZrO -10 

0. 75 0. 25 0. 95 0. 05 3 2 

mol%Sc O =50/50-e&5k^£P§a.T/BV^c o La, Sr, Mn, Ni, Zr, &<J;TJ? 

2 3 

[0299] ^tfe^tlC21 

<Djg£(La A) (Mn Ni ) O £ScYSZ^#j— f^^ixfcgib, ^T<£> 

1— x x y 1— z z 3 

l&J&fc J: Wc7)fiSJ:b^^ (La Sr ) (Mn Ni )0 /90mol%ZrO -5 

0. 75 0. 25 0. 95 0. 05 3 2 

mol%Sc O -5mol%Y O = 50/50^&5^£>£f^L-Cffll\fc o La, Sr, Mn 

2 3 2 3 

, Ni, zr, y, &£z?sc(D&*<DffiMi&7kwm$:mi<^r, mmm^^xo^m^ 
Lfe#, ^vm^£%j£tf:*ft otz 0 ts^mmmzmu &m^mm^timmm 

[0300] &±(D£?fcvxmbtLtc.mnnm\z.^\,^x, mmn<^mnmm(Dmm^-f^ 

«36] 





(xlOiOms'iPa 1 ) 


MnM 
(wt %) 


(V) 




1.8 


2.8 


0.61 


nmw ci8 


1.0 


3.0 


0.61 


HIS60«JC19 


2.4 


2.4 


0.64 


HH^J C20 


1.8 


1.5 


0.69 




1.0 


1.7 


0.68 
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(V) 


1000 ff#P^ 
(V) 


1500 
(V) 


2000 B#fMIg£ 
(V) 


40000 mm 

(V) 


mmmci 


0.61 


0.61 


0.61 


0.61 


0.58 


mmm cis 


0.59 


0.59 


0.59 


0.59 


0.56 


mmm ci9 


0.64 


0.64 


0.64 


0.64 


0.61 


mmm C20 


0.69 


0.69 


0.69 


0.69 


0.66 


mmm C21 


0.68 


0.68 


0.68 


0.68 


0.65 



[0301] mmn^mm^^^x 

tt^W<W»ScYSZ£U Wi&f&te90mol 0 /oZrO -5mol%Sc O -5mol 

2 2 3 

2 3 

[0302] ^lfe^ilC23 

Sfi?KWf*£rSSZ£U ^(D|a^tt90mol%ZrO -10mol%Sc O kWt 0 Zr 

2 2 3 

[0303] #1ife^ilC24 

Sfi?K<^fffi£SSZ*5j;t>YSZ£U ^(D!&$cli90mol%ZrO -10mol%Sc 

2 2 

O *5it^90mol%ZrO -10mol%Y O tVfc Q Jg— tf>SM-L^YSZ£;^- 

3 2 2 3 

^-h&^J&flgUc^ YSZ^ffi_h^SSZ^7y-^-h?fe-e^L-fc 0 1400°C-C 

[0304] ^jfe^i[C25 

^^fS^^SSZfciOTSZtL, ^(7)|a^o«90mol%ZrO -10mol%Sc 
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O *3j:tf90mol%ZrO -10mol%Y O £Lfc 0 0^^®±^SSZ^r^!J — 

3 2 2 3 

[0305] ^±^>«t5{-UT#e>ixfeJI^^S?&^oV^, ^Sf<^Wl{JI|£>^ffi{::*5tt3 
[«38] 





(xlO 10 ms »Pa 0 


Mnl 
(wt %) 


(V) 


HWJ C 1 


1.8 


2.8 


0.61 


^HB0>JC22 


1.6 


2.3 


0.63 


C23 


8.5 


1.6 


0.64 


HSfB^J C24 


1.8 


1.8 


0.65 


^JtetfiJ C25 


2.1 


1.6 


0.66 



[^39] 





(V) 


iooo vnrmt 

(V) 


1500 mm'& 

(V) 


2000 mr&'ik 

(V) 


40000 mm 

(V) 


mmw c i 


0.61 


0.61 


0.61 


0.61 


0.58 


nmm C22 


0.63 


0.63 


0.63 


0.63 


0.60 


mmm C23 


0.64 


0.64 


0.64 


0.64 


0.61 


mmm C24 


0.65 


0.65 


0.65 


0.65 


0.62 


mmm C25 


0.66 


0.66 


0.66 


0.66 


0.63 



[0306] mffiMm 
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La Sr MnO [ZM^tiSx^m^^t^T^^ 

0. 75 0. 25 3 

[0307] (2)^Mijm«/^®^{« 

1-x x y 3 

E&ioJ^SSlt^La Sr MnO /90mol%ZrO -10mol%Y O =50/ 

0. 75 0. 25 3 2 2 3 

50-efc<5k<D£^§^TjBV^c o La, Sr, Mn, Zr, ^ £7jYtf>#* Ofig^Tk?^ 

^a^i£L, m£*m'0vtcmmBM%:mtc o w-mn.^-mt^nmxh^ 0 -(on 

[0308] {3)nM%(D^V~YfU: 

®fi?Ktf>#^£YSZ£L, i^lE^fi, 90mol%ZrO -10mol%Y O X$bZ>h(D 

2 2 3 

^^LT^V^Co Zr, Y(Z)#^rOm^7K«^ffiV^, WfEl&J&^ftSJ:?^ 
[0309] (4)Sfi?KC0f^ 

p^Lfc^y-^^iJM^s^®^, ^y-^-h&-e^BiL, 1400 



[o3io] (5) ^u==.r«r&tp^aiBKk«w^j&5^?LfrJi ^^^y -«3R 

Omol%ZrO -10mol%Sc O tbfc 0 Zr, Sctf>3-* ^ffl^^Tk^^Srffl^T, W 

2 2 3 

^^^JWUfcJ!^»^^#/c 0 ¥#J#£^JiO. Sjum-CfeofCo rc^^20S* 

[0311] (6)i?^~T&^tj>i&^mmikm^f£%^RMm(Dftm 

mrnvt^vv-^mmmm^mm^ ^j~=^-bmxf^mu i4oo°ct?^^ 

[0312] (7)^Mijm^f&e<7)x^?;-« 

mwmnm&fcm<Dtt'& : &Nio/sszku ^la^tiNio/czro ) (s c 

2 0. 90 2 

O ) i:b/c 0 Ni, Zrfe j;t>*Sc^§-^ <75F»&7Mg$^ffl v vr, tutelar 

3 O. 10 

/(ZrO ) (Sc O ) =20/80^ 50/ / 50(D2W^f^Mbfc o 

2 0. 90 2 3 0. 10 

[0313] (8)»#jm^^e»f^M 
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^y])—^— hfe^i"9#7LKSJi^NiO/'(ZrO ) (ScO) ( ¥*9*fc^«) = 

2 0. 90 2 3 0. 10 

20/80(0. 5/zmh 50/50(0. 5/x m) C0HlS{^fliU/i o l&JS ttlO /z m 

[0314] (9)«MSHl0^7!)-ffiR: 

jTO®<D^-£NiO/YSZ£U ^m/&«NiO/(ZrO ) (Y O ) <tUc 

2 0. 90 2 3 0. 10 

^^^J^bfc^^^#fc 0 m^*5«tW^fiaJt#«NiO/(ZrO ) (Y O 

1 2 0. 90 2 

) = 70/30T?*>9. 3p*Wfefe&S2j* m-Cfco^Co ro&fcfclOOfiSgB^ ^« 

3 0. 10 

/W) 500SS313, {^)V*Z>Vxi—X) 20fiS^ ^ffc^JOtfy 

PSbfc 0 <Z)3te^tt250mPas-efcofe 0 
[0315] (10)«R3|Bffli(©f^» 

&&) «90 £i mtbfco $e>^, ^M"JMK/S«tW^^1400 c C-t?*^M^-li: 

[0316] (llM^— a^^— Of(=$l: 

IflJ&La Ca CrO -e^^tbSCa^O^^-lirfc^^^o^h^^— 3^ 

0. 70 0. 30 3 

TVt^r/i-y^lt^TvW) lMlffl, *s«fctft8iS3J (y/H^^ir^M-i^-h) lit 
SBirffi-a-L^, +^*#b-C^y-^PMLfc 0 CO^^y-^SttlOOmPas-e 

^^^J?^tt40M m-e$>ofc 0 
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[0317] mmmp2 

[0318] mi&MD3 

[0319] mmmu4 

[0320] mW>MD5 

o 

[*40] 





(xlO^ms'iPa 1 ) 


Mnl 
(wt %) 


(V) 


mmmv i 


1.8 


1.5 


0.59 


mmmv 2 


4.4 


3.5 


0.54 


mmmD 3 


2.9 


2.8 


0.58 


mmmD4 


2.8 


0.9 


0.58 


mt&mD 5 


5.1 


0.5 


0.55 



[^41] 
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-fen tin ^45- irV ££s> 

(V) 


1 nr»/A ttefc BB 4<t 

1000 wjfiljlx 
(V) 


1 CAA rpfc MM 

1500 fEffMJig 
(V) 


OAftA rrdb BB £££ 

ZUOO Ifctfifj'K 

(V) 


40000 mm 

feminist. 

(V) 


M«D 1 


0.59 


0.59 


0.59 


0.59 


0.56 


mmmB 2 . 


0.54 


0.54 


0.54 


0.54 


0.51 


mmmv 3 


0.58 


0.58 


0.58 


0.58 


0.55 


««D4 


0.58 


0.58 


0.58 


0.58 


0.55 


Hfl£0!lD 5 


0.55 


0.55 


0.55 


0.55 


0.52 



[0321] £tf, ^mm^mm, mum^x.xpmuto 

[0322] mw.mr>6 

0mol%ZrO -10mol%Sc O tl^fc 0 Zr, Sc<D&* tf>fi8B^zk*^£rJBV vt, HU 

2 2 3 

^^$iJ^UfcmW*^r#fc„ sp*S*fc^Stt:0. 3/im-efcofc„ rw^20fi* 

^y-^^ffc^®^ *Ty-^-H£-ej«u i4oo°c-e^^-frfc 0 #?>ix 

[0323] ^jjfe^llD7 

0mol%ZrO -10mol%Sc O <bbfc 0 Zr, Sc<£>=&* CO^^i^TK^^fflV^T, HU 

2 2 3 

&&&mm\^tzmmM&mti 0 ^m^m-xo. 3 U m-^h^tz 0 ^.(Dn^omm 
^(^y^-drv-^^i-^T^/i-y^^x'^/u) lfificgB, texumfeffliy^?^ 
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^j-^mmncomm^ ^v-^-hmx^mv, i3sox;xmm£tt 0 %h 

[0324] ii gD8 

Omol%ZrO -10mol%Sc O <bbfc 0 Zr, Sc^^^^^TK^^fflV^T, 

2 2 3 

i^*«a«uytiS3|sH(»5i5S:#fc- wmifrm-ti » ™xh^tz 0 rot&^omsas 

^v-zmMKoMm^ ^v-=^-hmx^mu i4oo°c-t s ^$^7t 0 #e>*t 
is^{±*ife^iDitp#(c:L-c, mwnm*mc 0 

[0325] 3gjfeffi|D9 

0mol%ZrO -10mol%Sc O tLfc. Zr N Sctf>#* ^^J^tK^^M V >"C, HU 

2 2 3 

v-^mmn<Dmm\^ ^v-^-bmxj&imu i4oo°cxm^^ti 0 mhtitz 
#?lks<dj?$«2o u mxm, m^M\t2 u mx^tz 0 ±mu 

[0326] 3lffi#i|D10 

90mol%ZrO -10mol%Sc O kl,fc 0 Zr, Sc<D^ ^^^tK^^^V ^C, 

2 2 3 
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^v—^mmn^m^ ^j—^~bmx^mu i350°cxm^^ti o mbti 

[0327] H jfifft|Dll 

0mol%ZrO -10mol%Sc O tl,t' 0 Zr\ Sc<D&* <DW^^7kM'^^^X, BU 

2 2 3 

^^©j^)U7t^m v ^#7t 0 ^mi^-m-io. 2»mxh^tz 0 z.<DffiM3omm 

7v-&mM , x<Dmmz.. ^j-^-imxi&mu i4oo o cxw^^fc 0 #e>tb 
mwnmmmi)itmm^L.x, mmmmttm^ 

[0328] ^jjfe^ilD12 

0mol%ZrO -10mol%Sc O £L7c: 0 Zr N Sc(D#* O^^^TK^^fflV^T, itu 

2 2 3 

y-£mfi?fC<7>*®^ ^^y-^-h^-Tr^b, i4oo°c-e^^^*fc 0 nhtitc 
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[*42] 





(%) 


mam 

(/zm) 


(xio i°ms "iPa" 1 ) 


MnS 
(wt %) 


*JIH*tt 
(V) 


»JD 1 


12 


0.3 


1.8 


1.5 


0.59 


fgJStfiD 6 


3 


0.1 


0.6 


3.3 


0.57 




8 


0.05 


1.5 


2.6 


0.58 


H««D 8 


15 


0.8 


2.9 


1.4 


0.59 


*k«id 9 


20 


2 


4.1 


1.2 


0.58 




30 


1.2 


10.7 


0.8 


0.57 


gfefite#«Dii 


2 


0.03 


0.5 


3.7 


0.53 




33 


2.5 


17.2 


0.5 


0.58 



R43] 





(V) 


1000 b$ m& 

(V) 


1500 t%m& 

(V) 


2000 B$H^ 
(V) 


40000 B$FiS 
(V) 


mmmi> i 


0.59 


0.59 


0.59 


0.59 


0.56 


mmmv 6 


0.57 


0.57 


0.57 


0.57 


0.54 


mmmD 7 


0.58 


0.58 


0.58 


0.58 


0.55 


nmwD 8 


0.59 


0.59 


0.59 


0.59 


0.56 


flflEfllD 9 


0.58 


0.58 


0.58 


0.58 


0.55 


hh^sd io 


0.57 


0.57 


0.57 


0.57 


0.54 




0.53 


0.53 


0.53 


0.53 


0.50 


nmwD 12 


0.53 


0.53 


0.53 


0.53 


0.50 



[0329] ut, &iiwm<Dtfm^\,^xp<Mfcut 0 
[0330] mmmmz 

#7LKS<WJN*ScYSZ£U ^^>*a^{±90mol%ZrO -5mol%Sc O -5m 
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2 3 

[0331] g|jfeffi|D14 

#7LII^W^YSZ^L, ^<D|lJ&te90mol%ZrO -10mol%Y O £Uc 0 Z 

2 2 3 

[0332] ttmmp5 

tfiff MiJiiRlSI©^!' (CeO ) (SmO) -^J^X&ty^iv^T 

2 0. 8 2 3 0. 1 

. 5^mffeot rc^S^asi-tfc^fi^ife^JDlilllil^bT, «R»«fe4r#fc„ 
[0333] ^Jb(7)i5{-U-C»f>tLfc:»«m^oV>-C, «fi?K^)^MJ(7)^ffi^*3tt5 

[*E44] 





(xlO^ms'Pa 1 ) 


Mnl 
(wt%) 


(V) 


^StefliD l 


1.8 


1.5 


0.59 


*&te0<JDl3 


1.3 


1.7 


0.58 


*ifS^JD14 


1.3 


2.0 


0.56 


Jt«#JD 5 


4.0 


0.2 


0.55 



[^45] 
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T/J7V1 Til. IPC 

(V) 


1000 f&?S& 
(V) 


1500 BSfttlSl 
(V) 


2000 B$?S& 
(V) 


40000 R$fg| 
(V) 


mmmv 1 


0.59 


0.59 


0.59 


0.59 


0.56 




0.58 


0.58 


0.58 


0.58 


0.55 




0.56 


0.56 


0.56 


0.56 


0.53 


tt^tmD 5 


0.55 


0.55 


0.545 


0.54 


0.35 



[0334] j^t, &nmnm&j&m<Dwmz^xmkut 0 

[0335] mmmpi5 

Q&MfiM&lfcW-is (La A ) (Mn Ni )0 £SSZi&S*&— fc$B^$*LfcS£ 

1 — x x y 1— z z 3 

b,^r©#£fife*5«tt5-€:<Z)mSlt^S(La Sr )(Mn Ni )0 /90mol%Z 

0. 75 0. 25 0. 95 0. 05 3 

rO -10mol%Sc O = 50/50^fc5fctf>£91®tb-CJBl\fc„ La. Sr, Mn, Ni, Z 

2 2 3 

[0336] ^±©J:5{-L-C#e>ixfc«Si|s(-®?&^ov''-c, TOSC^JlsHfUBJw^ffi^fcftS 
[*46] 





(xlO'Oms'Pa 1 ) 


MnS 
(wt %) 


(V) 


£«S«D 1 


1.8 


1.5 


0.59 




1.8 


1.2 


0.66 



[*47] 
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(V) 


iooo mrsw: 

(V) 


1500 

(V) 


2000 
(V) 


40000 mm 

(V) 


mmmv 1 


0.59 


0.59 


0.59 


0.59 


0.56 




0.66 


0.66 


0.66 


0.66 


0.63 



[0337] j^t\ nmn<om&*&*-xptmi,it 0 

[0338] 

Sft?K<7)^'iiSf{±ScYSZ<hU, ^!&J&J490mol%ZrO -5mol%Sc O -5mol 

2 2 3 

%Y O tUto Zr, Y, Sc<D&*<DV&ffl&frm&&mi'^X. 

2 3 

[0339] aMMmi 

Sfl¥SCK>*tJ|SHiSSZ£U ^<£>!&JEfcfi90mol%ZrO -10mol%Sc O tU/c 0 Zr 

2 2 3 

[0340] mmmpi8 

MMWWWtVX teSSZ&itFYSZ^U ^:(7)|afijcfi90mol%ZrO -lOmol 

2 

%Sc O feitF90mol%ZrO -10mol%Y O tUt B ^^{BJ®£KJSS<£>^ffi 

2 3 2 2 3 

Jiicssz^^y— =»— h^-e/&jsiw^ ssz*®_b(^Ysz^7y-=— hfex 

[0341] ^jifeMD19 

«fi?SfWf*teSSZ*5j;t>*YSZ£U W*fl/£te90mol%ZrO -10mol%Sc 

2 2 

O *5it590mol%ZrO -10mol%Y O £Uh„ ^fl|«fiiS*&S^ffi±f-SS 

3 2 2 3 

£b^YSZmm±^SSZ&*7V—^ — bW;Xl&mVtc 0 &*<Dm$:l400V:XM% 
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[0342] 3^±<DXo^xnhtitz.mnmm^^^x, mmm^mmmm^mm^n^ 

«48] 





(xlOiOmsiPa 1 ) 


Mnl 
(wt %) 


(V) 


HJS^JD 1 


1.8 


1.5 


0.59 




1.6 


1.1 


0.61 




10.1 


0.5 


0.60 




2.7 


1.1 


0.63 


!HJte0iJDl9 


3.5 


0.9 


0.63 



«49] 





(V) 


iooo mm'& 

(V) 


1500 B§Pf3^ 
(V) 


2000 tifm& 
(V) 


40000 

(V) 


mmmD i 


0.59 


0.59 


0.59 


0.59 


0.56 




0.61 


0.61 


0.61 


0.61 


0.58 




0.60 


0.60 


0.60 


0.60 


0.57 




0.63 


0.63 


0.63 


0.63 


0.60 




0.63 


0.63 


0.63 


0.63 


0.60 



[0343] ^W'lEl 

[0344] (i) nm.mmm&fcm (n-tf>s) <oim 

m— <7>mn(La a > Mno tYsztft®— fcu&ztifcmx&y, m^x^ 

1— x x y 3 

(DM&itWLa Sr MnO /90mol%ZrO -10mol%Y O =50/50^ 

0. 75 0. 25 3 2 2 3 

Z>t><D&fflML,xm\<^ 0 La, Sr, Mn, Zr, & Of«^k^l££^ 
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1. 5mm % W^jS400mm)^ffi_b^X^y— r 3 -hfe-e^MUfc^}C1400°C-e^ 

[0345] (2)^jRiJM^S(^~^«)^M 

^~<7>Jl{3;SSZiU !§/&fi90mol%ZrO -10mol%Sc O ibfc 0 Zr % Sc<7)# 

2 2 3 

igffi_h i-^y -= - h&-e^ufc# 1 4oo°c-e^^^-fr fc 0 m-<Dm<Dmn^ 
[0346] mmmE2 

o 

[0347] mWM\E3 
[0348] jgMlE4 
[0349] gjfife#ilE5 
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/Co 

[0350] u±.<o£.o\z.\^xmhfotz.mmnm^^^x, mmw^mPrmm^m^n^ 

[^50] 





(xiO^msiPa 1 ) 


Mni 
(wt%) 


(V) 


nnmE i 


2.3 


1.1 


0.66 


mmmE 2 


4.2 


1.4 


0.64 


mmmE 3 


2.6 


1.3 


0.66 


nm&iE 4 


2.4 


0.7 


0.66 


mmmE 5 


4.6 


0.3 


0.65 



13151] 





(V) 


1000 

(V) 


1500 mm'& 

(V) 


2000 BSfg^ 
(V) 


40000 tiffS 
(V) 


mmm-E 1 


0.66 . 


0.66 


0.66 


0.66 


0.63 


mmmv 2 


0.64 


0.64 


0.64 


0.64 


0.61 


nmmv 3 


0.66 


0.66 


0.66 


0.66 


0.63 




0.66 


0.66 


0.66 


0.66 


0.63 


Hffl^JE 5 


0.65 


0.65 


0.65 


0.65 


0.62 



[0351] &%mmmRfcm<Dm~(Dm(DmLmz^^xm%fcvtz 0 

[0352] mffi.ME6 

xmrn^t^, i35ox:xi:m^t^t^itmmmEitmm^x, mnmm 



[0353] mmME7 

[0354] mWMR8 
[0355] nffi ME$ 
[0356] ^ifeMElO 

mmvtcm, i43o o cxm^^tt^t^^mmmEitmm^x, mnmmit 

[0357] m& M EU 

j«uc^ i45o°cxm&£tt~t^nmMMEitmm^vx,mmmmz 

»52] 





WDTblfc 

(/*m) 


(%) 


(xio i°ms »Pa 0 


(wt %) 


tin a? /ft 
(V) 


mrnmE i 


2 


14 


2.3 


1.1 


0.66 


USte^JE 6 


0.2 


6 


1.3 


1.4 


0.66 


mmm e 7 


0.1 


3 


1.1 


1.4 


0.66 


mmm e 8 


0.08 


2 


0.6 


1.5 


0.63 


mmm e 9 


5 


25 


3.2 


2.5 


0.66 


USE^JEIO 


10 


40 


8.5 


2.2 


0.65 


lUSKtf'JEll 


12 


43 


14.5 


3.3 


0.63 



K53] 





(V) 


1000 BSFS^ 
(V) 


1500 mm& 

(V) 


2000 m?s'& 

(V) 


40000 B#fH] 
(V) 


SI^E 1 


0.66 


0.66 


0.66 


0.66 


0.63 


^as^E 6 


0.66 


0.66 


0.66 


0.66 


0.63 


mmmE i 


0.66 


0.66 


0.66 


0.66 


0.63 


mmviE 8 


0.63 


0.63 


0.63 


0.63 


0.60 


mmmE 9 


0.66 


0.66 


0.66 


0.66 


0.63 




0.65 


0.65 


0.65 


0.65 


0.62 


fiStetfDEll 


0.63 


0.63 


0.63 


0.63 


0.60 



[0358] mMW<vtf*mmm*&m^ztmmm9~ii^ufr^L,\,^Q^2. sxio ms~ 

— Jj, -mmmEl, 6~8f2£l9£?^U/Ma^2. 8X10" 10 ms _1 Pa _1 ^(art 

[0359] WT« ^^iJMH^«^^-C7)S^/?$^oV^-C^Lfc 0 
[0360] mWM\E12 
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[0361] mmmEi3 

o 

[0362] mWSM\E14 

[0363] mmMEi5 

[0364] ^fifefli|E16 

B ~ <£>jf(Dj?££55 /* mtb^^^ttHifi0!lEli:|Rl«fc:b-C, 

It, 

[0365] ^_h<7)J;5{-bT#?>n»3|sf«m^ov^T, ^K<^*«SW<dM»c|8»*3 

TC0M^£ti&m<9X$botz 0 
[£54] 







(xlOiOms'Pa 1 ) 


M n§ 
(wt %) 


(V) 


mmmE i 


10 


2.3 


1.1 


0.66 


^ffiftl E 12 


3 


0.3 


1.5 


0.62 


^fS#JE13 


5 


0.8 


1.4 


0.65 


HJ(6#|JE14 


30 


2.8 


0.7 


0.66 


^fife^JE 15 


50 


10.0 


0.3 


0.65 




55 


17.5 


0.2 


0.62 



[£55] 
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(V) 


1000 BSP^ 
(V) 


1500 mm'& 

(V) 


2000R$fgJg£ 
(V) 


40000 mm 

tX.T|t AC. ML 

(V) 


mmmE 1 


0.66 


0.66 


0.66 


0.66 


0.63 


MM0$E 12 


0.62 


0.62 


0.62 


0.62 


0.59 


3!ite0iJE13 


0.65 


0.65 


0.65 


0.65 


0.62 


SISI601JE14 


0.66 


0.66 


0.66 


0.66 


0.63 


9£M01E 15 


0.65 


0.65 


0.65 


0.65 


0.62 


HM0IJE16 


0.62 


0.62 


0.62 


0.62 


0.59 



[0366] &T.mmMmMKfom<r>Wi— <^s<^j?£K:ov^f*!$&wt, 

[0367] mffiMEU 
[0368] mWsM\E18 
[0369] mWME.\9 

m-<Dm(Dm^3o » mtvxsx^mmmEitmm^vx^ mnmm^mc 0 

[0370] »tffilE20 

m— (Dm <Dm^5o n mtvx&,m-iMmMEitmm^vx, mj&mm&m^ 

[0371] mmM\R2i 

[0372] sx±(DXo^vxnhtbtzmnmm^^^x, mmn<ommmm\(D^m^n^ 

T^m^ZlnZmKiXh^tzo 
[*56] 
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\fJL ill/ 


v a iu i ii is x a i ) 


Mni 

{ tat -i- q/^ 


\V ) 


mmmE 1 


20 


2.3 


1.1 


0.66 


mmmEn 


3 


4.0 


3.3 


0.62 


mmmEi8 


5 


2.5 


2.6 


0.65 




30 


1.5 


0.8 


0.66 


mmmE2o 


50 


2.8 


0.4 


0.65 


mmmE2i 


55 


4.0 


0.3 


0.62 



K57] 





(V) 


iooo m3'& 

(V) 


1500 

(V) 


2000 mmm. 

(V) 


40000 mrs 

(V) 


mmwE i 


0.66 


0.66 


0.66 


0.66 


0.63 


mmmEn 


0.62 


0.62 


0.62 


0.62 


0.59 


mmmE is 


0.65 


0.65 


0.65 


0.65 


0.62 




0.66 


0.66 


0.66 


0.66 


0.63 




0.65 


0.65 


0.65 


0.65 


0.62 


IIME21 


0.62 


0.62 


0.62 


0.62 


0.59 



[0373] ^t, ^imm<D^m.m, mnm^\, ^Tt^wc 0 

[0374] 

mol%ZrO -10mol%Sc O bV1t* Zr, ScO#* <7>5^^zk^&£fflV^-t, Su 

2 2 3 

m.^mmvtcWMm^nti 0 ^-mn^w&o. 3^mt*of; 0 ^^^2oma 
^y-Srmftfff^ffi^ *7})-=i-hfe-ef&mu i4oo°c-em&£tt 0 #e>tb 
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ti4PM&m<ow&\^ 20u™x*m, &mm&3%. mum-to. 1 n mxh^tc 0 ± 

[0375] ^jjfe^ilE23 

mol%ZrO -10mol%Sc O tVfc a Zr, ScO&^r tf>58g£i&7k^?&£:;BV^C, itu 

2 2 3 

«PS«r«W»bfcIS^8H&5|c4r#fco TO&^teO. 3dmX3botc 0 ^<D^20fift 
[0376] mWM\E24 

mol%ZrO -10mol%Sc O £Lfc 0 Zr % ScO=fr^K>58fifeJfoK^?SSrffiV^-C, BU 

2 2 3 

y— £mfi¥R<^ffi(-> ^y-=-H&-ej«u i4oo o c-e*jB££-ti:fc 0 #p>*Lfc 

[0377] mw.m\E25 

mol%ZrO -10mol%Sc O £Ufc. 0 Zi\ Sc<D&* <DmB.t&fr$&ffi. : &M\<^Xs BU 

2 2 3 
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x**is—b)immnkm&i,it& > -\-^mwvx^v-^mmvtz. B mmut^ 
y— zmmw^mm^ ^y—^—bmxf&mi^ i4oo°cxm^^:fc 0 nbtitz 
^nmm^m^a. 20nmxm. zmm*2o% s mum^vrnxtb^tc ±ib 

[0378] mmmE26 

mol%ZrO -10mol%Sc O £Lfc 0 Zr, Sc©#* (^fiSSfci^^KSrJBl^-C, HU 

2 2 3 

[0379] ^ME27 

mol%ZrO -10mol%Sc O £Lfc 0 Zr, Sc<£>#* ©«fiBMfckjgiftSrJBl , »"t\ BU 

2 2 3 

*^*IW»U/tJS3pH»**#fc. WtHt-^SJiO. 2/zm-C*>o/t„ ^O*&*30fift 

±^^-u~h)imm^tu^tcm, -\-^mwvx^v~^mmvtz 0 mnut.* 
yv~^mmn<omm^ ^v-^-hmx^mu i4oo°c-e^££-frfc 0 #tn 
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[0380] n mME28 

mol%ZrO -10mol%Sc O bVtt. Zr, Sc<r><&*<DffimWkMffi. : $:J%^X, HU 

2 2 3 

v-^mnm^mm^ xvv—^-hmx&mu i4oo o cxm^^f^ a m^tit^ 
m&ftizmMMEibmm^vx. mnmm*mc 0 

[^58] 





(%) 


(^m) 


(xlOiOms^Pa 1 ) 


Mnl 
(wt%) 


(V) 


^StfiJE 1 


12 


0.3 


2.3 


1.1 


0.66 


mmmE22 


3 


0.1 


0.6 


2.2 


0.65 


2Ofc0<JE23 


8 


0.05 


1.5 


1.9 


0.66 


E 24 


15 


0.8 


2.9 


0.9 


0.66 


HJfifl]E25 


20 


2 


4.1 


0.7 


0.66 


5lflK#IE26 


30 


1.2 


10.7 


0.4 


0.65 


^Sfl^JE27 


2 


0.03 


0.5 


2.4 


0.62 


SIM0IJE28 


33 


2.5 


17.2 


0.3 


0.62 



[*E59] 
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(V) 


(V) 


(V) 


£t\JV\J VHj 13c 

(V) 


40000 mm 
(V) 


HJEfi^E 1 


0.66 


0.66 


0.66 


0.66 


0.63 




0.65 


0.65 


0.65 


0.65 


0.62 




0.66 


0.66 


0.66 


0.66 


0.63 




0.66 


0.66 


0.66 


0.66 


0.63 


^S6#IE25 


0.66 


0.66 


0.66 


0.66 


0.63 




0.65 


0.65 


0.65 


0.65 


0.62 


mmmE27 


0.62 


0.62 


0.62 


0.62 


0.59 


HSH03E28 


0.62 


0.62 


0.62 


0.62 


0.59 



[038i] SAT* &%Mmm&j&m(of&—v>m&£xfim— ©jp<w**Kov*TW*ut. 

[0382] mffiME29 

^~<DJl£ScYSZ£U ^C0#fi^t}490mol%ZrO -5mol%Sc O -5mol%Y 

2 2 3 2 

3 

[0383] ^MlK30 

fg— <7)S£r(La A ) MnO iSSZtf^— fcj&^ixfcJg^U ^©g^feit; 

1— x x y 3 

^TfDlUlitSp^La Sr MnO /90mol%ZrO -10mol%Sc O =50/50 

0. 75 O. 25 3 2 2 3 

-efcSfcWSrSH&LTJBiyfco La, Sr, Mn ( Zr, joJ;t>*Sc<D#* ©Sg^lfiTK^^Sr 

[0384] mw.mE3i 

tf>JiS:(La A ) (Mn Ni )0 <bSSZ^— \Z.m&£inttM£L* ^<£>#fi 

1— x x y 1— z z 3 

^*3i^Ii)t$^(La Sr ) (Mn Ni )0 /90mol%ZrO -10 
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mol%Sc O =50/50-Cfc5fc<^£P®lL-CffiV^Co La, Sr. Mn, Ni, Zr*5«tt5S 

2 3 

[0385] ^ifeME32 

fg— <7)Jl£(La A ) (Mn Ni )0 £ScYSZtf*i£— fcJg-g^tbfcStU ^ 

1— x x y 1— z z 3 

jSafifc*3«fct*€;£>fifiJt3Sj&S(La Sr ^ Mn Ni )0 /90mol%ZrO -5 

0. 75 0. 25 0. 95 0. 05 3 2 

mol%Sc O -5mol%Y O =50/50T*fo3fc<^&M§!iL-Cffl Wc 0 La, Sr, Mn 

2 3 2 3 

, Ni, Zr, Y, &£X$Sc<D&* (Dffimt&k&m&m^Xs ffi%5.&&Hz.t£Z>3:5\Z.m& 

[0386] &.±(Dx^vxmhtit=.mnmm^^x, mmn^mnmm^m^n^ 
mm 





(xlO'iOmsiPa 1 ) 


Mnfi 
(wt %) 


(V) 


mmmv 1 


2.3 


1.1 


0.66 


H^JE29 


1.4 


1.3 


0.65 


mmmE3o 


2.6 


1.0 


0.69 




2.4 


0.8 


0.72 




1.8 


0.9 


0.71 



[«61] 
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(V) 


1000 ms'& 

(V) 


1500 

(V) 


2000 

(V) 


iuuuu p^J iej 
\ v J 


mmmE 1 


0.66 


0.66 


0.66 


0.66 


0.63 


|£K0|E29 


0.65 


0.65 


0.65 


0.65 


0.62 




0.69 


0.69 


0.69 


0.69 


0.66 




0.72 


0.72 


0.72 


0.72 


0.69 




0.71 


• 0.71 


0.71 


0.71 


0.68 



[0387] siTs ^Tiwmim^mM^^xwmvtLo 
[0388] mmmE33 

}290mol%ZrO -5mol%Sc O -5mol%Y O <tbfc 0 Zr, Sc, Y<D&*<Dffi&t 

2 2 3 2 3 ' 

[0389] ^*feflWE34 

0mol%ZrO -10mol%Y O tUfc G Zr, Y<D#* OffigfelfiTK^^SrfflV 

2 2 3 

[0390] fcb1&ffi|E8 

mmntmnmmm^m (Dm^ (ceo ) (smo) -^stLS-ty^^ 

2 0. 8 2 3 0. 1 

LT, 
[^62] 
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73 .a j® jam 
(xlO lOms iPa- ») 


Mnl 
(wt %) 


-vn an eg- /Vr 
(V) 


mmmE i 


2.3 


l.l 


0.66 


mmm e 33 


1.7 


1.5 


0.65 


HM^JE34 


1.7 


1.7 


0.63 


itmfflE 8 


4.8 


0.1 


0.65 



»63] 





(V) 


1000 ^p^^ 

(V) 


1500 &fm'& 

(V) 


2000 
(V) 


40000 B#F^ 
(V) 


mmmE 1 


0.66 


0.66 


0.66 


0.66 


0.63 




0.65 


0.65 


0.65 


0.65 


0.62 


H^JE34 


0.63 


0.63 


0.63 


0.63 


0.60 


tmmE 8 


0.65 


0.65 


0.645 


0.64 


0.45 



[0391] sir, nMn<Dmj&*^z-xnmistc 0 

[0392] mifcME35 

MMWcOUf^ScYSZtV, ^C0|a^f±90mol%ZrO -5mol%Sc O -5mol 

2 2 3 

%Y O <tL.fc 0 Zr, Y % Sc(7>#*<Dm^7k^$!2rffil^-C, tufa|a^^^J:9^ 

2 3 

Bj£*mtc 0 ^m^m-io. 5 ^ m-e£>o/c 0 _bfB^^tt^is^jEiii5]«^bT, 

[0393] gj#ESffi|E36 

MMK^f^SSZtV, ^(7)|a^c«90mol%ZrO -10mol%Sc O tVfc 0 Zr 

2 2 3 

[0394] jj$fiffilE37 
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MMfZ&WW&SSZiS&TfYSZk^ ^©*&J$ti90mol%ZrO -10mol%Sc 

2 2 

O 3o£tF90mol%ZrO -10mol%Y O tVtc 0 WS^ffi-B-YSZ&X^y — 

3 2 2 3 

^-h&-e/&iglUc#, Ysz^®±^ssz^^y-=i-h&-e^ufc 0 i4oo°c-? 

[0395] ^fe#lE38 

mft¥K<Wf*£SSZ:&J;I>YSZi:U ^O|a^(490mol%ZrO -10mol%Sc 

2 2 

O fc\£t)*90mol%ZrO -10mol%Y O £Lfc 0 <7)S^®±^SSZ^Ty — 

3 2 2 3 

ssz*®_h^Ysz^^y-3-h&-e^bfd 0 i4oo°c-e 

[0396] ^MIE39 

m^¥ScDW^SSZ*5j;t>YSZ^b, ^:(7)|a^ctt90mol%ZrO -10mol%Sc 

2 2 

O *5j;t>*90mol%ZrO -10mol%Y O tUt a ^~(D^^ffi±{vlSSZ?r^y — 

3 2 2 3 

^-N^^fllUfc^, SSZM±^YSZ£x^y-^-h&l?J«U £b^YSZ 
fc*3, #*©fOjf$l4l0^m-Cj>ofc 0 JilSJ^^Hiffe^jEliN^^bT, 
[^64] 





(xiOiOms^Pa 1 ) 


Mni 
(wt%) 


(V) 


mmwE i 


2.3 


1.1 


0.66 


Hite^J E 35 


1.4 


1.0 


0.68 




10.1 


0.4 


0.68 


fUfc0>JE37 


1.8 


0.6 


0.69 




2.5 


0.6 


0.69 




2.1 


0.4 


0.69 
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[^65] 





(V) 


iooo ^r^^ 

(V) 


1500 B$fS« 
(V) 


nnn n rr+- 

2000 Bvffllj^ 
(V) 


40000 

(V) 


mmmE 1 


0.66 


0.66 


0.66 


0.66 


0.63 


mmmE35 


0.68 


0.68 


0.68 


0.68 


0.65 




0.68 


0.68 


0.68 


0.68 


0.65 


1156^ E 37 


0.69 


0.69 


0.69 


0.69 


0.66 


SUte03E38 


0.69 


0.69 


0.69 


0.69 


0.66 


HS60JE39 


0.69 


0.69 


0.69 


0.69 


0.66 
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mmmnm^m^^m^m^mmxh'o, 
[4] m^nmtmmmmn^m^ ^mmmRj^m^nnhtixtj:^, mjkmi 

[6] MIES^K^TO^ijO^ffi^^^^^^VO-g-^a^O. 6~3. 5lt%1? 

[7] mmmmn<Dmmmm<Dmmz&nz^>tf>-<D^mtfo. 9~3*ft%-c*>3 
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ft. 

[ii] w-mmnmmm^ftm^K ^^^xu^y^^t^^oy^^hmm^m 
[12] m^ummmfcfcmt)\ ^^^x^y^^^^y'^^hmm^m 

[14] HU|B-^^^*5«t^^^^tf^n^X^;-rhM^b^^, (Ln A ) (Mn 

1— x x y 1— 

Ni )0 Lnfi, Sc, Y, La, Ce, Pr, Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho 

z z 3 

, Er, Tm, Yb, fcJ:U5Lu*^5i**^Sf^tl^V^tLd*l«*y5:Ji2«W_b©t 
<£>£f!U Afi, Ca*fcf4Sr<DV>-fH>6^*U, xteO. 15^x^0. 3£r, yflO. 97 
gy^l^,^LtziiO. 02^z^0. lO^S^3t>0)T?fc3)^^£;h/5 , fc»0>-?S>5 

io, i3, *tcm4izfcffi<Dm&mkV!>MmnnftL 0 

[16] SufEvVl^— TSr^tfSMkW^, ^^^T^^hyr^^^^-tirfcv 5 ^— TT:- 

£>5, W**gl0, 13, *fcttl4^|5«c^@^^k»^«*o 
[17] tutsi?!^^^, st(CeO ) (j o ) (rr-e, J«, Sm, Gd, £fcttY 

2 1-2X1 2 3 XI 

s^u xmo. 05^xi^o. i5^iftj£i-S't><^-efc5)-e*$tb5 i b<D-e*)5, ft*: 
mn. 13, ^cf4i4('fBtt(Diaf$:^b^^^fm^o 
[is] mm^mnmKfcmtmm^mmtDm-^mks m^mm'sm^m—^m 
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[19] Hute^— (DMHK T>'tf^frSts'<v7x%'(V%mfc®k. xjJl/i?T&£Xfi/iz 

h(Dxh^smmmz.mm<Dmw-m^mmmmm 0 
o-efca > it * « 1 8 mmo m i$-m^mmnmm 0 
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[24] Hflia^— (Dm*^-tZ>%Sttl<D&ti^O. l~10/im-efo6.»*^18~23^>V^tL 

[26] iufe^~C»S(7)^^^3~40%^S, gf^l8~25»V^-rtL^^— IS^fB^ 

<Dm&&-tZ)£ffima3, mUmmWn-r^WaAt-^, al^a2^a3>a4(£> 

[28] fufEfg— <7>S<7>J¥£;eiS5~50/im-e£>5, ft*^18~24(DV^^ i — ^^f2«c 
[29] SufS^-^^^^s^sOjum-efc^, fi^l8~240V^^*— ]g^fa«c 

[30] Mmm-tDmzMf&^zmm-tyv^mfcmK ^(c e o ) go 

2 1-2X1 2 3 XI 

N J«, Sm, Gd, ^fcfiY^b, XlteO. 05^X1^0. 15%m8i^'%h(DX~tbZ>)~e 

[31] mtm~(Dm*mf&^%^tf^&^&^v7'**4hmm{mi)K (La a ) 

1 — x x y 

MnO (^-C, A}4Ca*fcttSr^U x(40. 15^x^0. 35r, yiiO. 97^y^l2r 

3 

^^^^^^J^^tL^^^^^h-efcS, it*iS20, 21, 23—3 
[32] HUfE^-(Dg^^ci-5-^>^V^ti>^ny^^^hM^b^I^, (La A ) ( 

1 — x x y 

Mn Ni )0 (r^-?\ AiiCa^fcfiSr&^L, xteO. 15^x^0. 3£, yttO. 97^ 

l-z z 3 

y^l£, z{20. 02^z^0. lO^M^^S-r^O-efc^)^^^^^^^ 
ytf^fh^fc^ ff^20, 21, 23~30cDVN^tL^^-^^fBgt»@^^ff^ 
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[33] ffimm-<Dm*ffii&-tz>-tv'?j*mfcmK ^ccceo ) a o ) (^x\m 

2 1-2X1 2 3 XI 

, Sm, Gd, £fcfiY£^U XlteO. 05^X1^0. 15&m&-fZ>i><DXfoZ))Xm£ 

[36] mmmmn^p^<th-m^hm^n, mm^%mmm^mm^^^ 
[37] mmmmm^te<thE.mfrbMf&isti. ^ly^r^^^t^^-r^h 

[38] itijfa^MS#\ (La A) MnO AfiCa^fcteSrSr^tU xiiO. 15^x 

1— x x y 3 

^0. 3£ >y JiO. 97^ySl%ffi&i-&h<DXh%)Xm£M7>'?>'^tf'}-'(bX 
[40] MIE^^i«^b^^^5#?LKS(D^Myo^®^^^5^^V^^ 

"^iTS^O. 6~3. 5mS%-Cfc§, S»*^39^fB«cOiaf*:^^Mm^lo 
[41] Mia^^M^b^^^5^?LKS(D^4®#J^^ffi{-^^5-^^V^^ 
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[42] mm^mm^tm^b^^mm^^Mm-3o%^m-i-^h(Dx^, 
[43] mmmmm^-tzQWaik, wm^mmmfrhtt&iimmw-fz 

[44] ifjia^M^b^^^^a#?LSS^^-t-5KB?LCD^^ 0 . 05-2 n mXhZ, 
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nmm*. mmwt, ^.mmt, mfmt*'Mft<thm^xtezmi$-mimmmmmmxfr 
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